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Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 ‘s agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 


for specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1976-77. Soil 
names and descriptions were approved in 1977. Unless otherwise indicated, 
statements in this publication refer to conditions in the survey area in 1977. 
This survey was made cooperatively by the Soil Conservation Service; the 
Washington State Department of Natural Resources; and Washington State 
University, Agricultural Research Center. It is part of the technical assistance 
furnished to the Kitsap County Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: A view looking southwest toward the Olympic Mountains and Hood 
Canal of Puget Sound. The Olympic Mountains greatly influence the climate of 
the Kitsap County Area. Silverdale is in the middle foreground. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Kitsap County Area, Washington. It contains predictions of soil 
behavior for selected land uses. The survey also highlights limitations and 
hazards inherent in the soil, improvements needed to overcome the limitations, 
and the impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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KITSAP COUNTY AREA is in the center of Puget 
Sound Basin. Kitsap County is about 393 square miles, 
or 251,520 acres, of which 241,730 acres, excluding the 
United States military reservations, is included in the 
survey area. Port Orchard, the county seat, is about 14 
miles southwest of Seattle. 

This survey replaces an earlier soil survey of Kitsap 
County published in 1939 (77). It updates the earlier 
survey by providing more detailed information and 
current interpretations for land use planning. This survey 
of Kitsap County Area joins published soil surveys for 
nearby county areas, including King County Area (77), 
Jefferson County Area (7), and Pierce County Area (79). 
These three county areas have many of the soil series 
that are in the Kitsap County Area. 

Kitsap County is a long, narrow, irregular-shaped part 
of the Kitsap Peninsula. It has a very long, irregular 
coastline formed by the indentation of many bays or 
inlets. All of the county except the southern part is 
bounded by waters of Puget Sound. Kitsap County is 
joined at its southern boundary by Mason and Pierce 
Counties. The waters of Puget Sound form the county’s 
eastern and northern boundaries; Hood Canal, a long 
arm of Puget Sound, forms the western boundary. 

In addition to the mainland, the county includes 
Bainbridge and Blake Islands. Bainbridge Island is about 


28 square miles. It is east of the Kitsap Peninsula and is 
separated from the peninsula by Agate Passage and 
Rich Passage. Blake Island, about 1 square mile, is 2 
miles east of Colby. 

The relief of the county is moderately subdued. The 
central part of the county averages about 250 feet above 
sea level and consists mainly of long, narrow terraces, 
oriented north to south, separated by many narrow 
troughs and a few wide valleys. An exception is a 
conspicuous, rough, mountainous area a few miles west 
of Bremerton. Gold Mountain is the highest peak and 
has an elevation of 1,761 feet. 

Forest products are important in the economy of the 
Kitsap County Area. A total of 16,711,000 board feet 
was harvested in 1966. By 1975, the total harvest had 
grown to 435,141,000 board feet. Large timber 
companies harvest trees for saw logs, while smaller land 
owners cut trees for pulp. Christmas tree culture is the 
main operation in the southwestern part of the county. 

Farmland is being converted from specialty crops to 
pasture for livestock or to Christmas trees. At one time, 
most of the cleared land on Bainbridge island was used 
for strawberries. Now, only a few strawberry and 
caneberry patches are commercially harvested. 

In 1960 the population of Kitsap County was 84,176. it 
increased to 116,090 in 1976. Urban development in 


central Kitsap County has increased tremendously. The 
Bangor Naval Submarine Depot building program has 
changed the central part of the county from forest and 
farmland to a large rural area of many homes in large 
wooded lots. The Bremerton, Port Orchard, Poulsbo, and 
Silverdale rural areas have spread into the countryside at 
a rapid pace. 


climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


The climate of Kitsap County is greatly tempered by 
winds from the Pacific Ocean. Summers are fairly warm, 
but hot days are rare. Winters are cool, but snow and 
freezing temperatures are not common except at higher 
elevations. During summer, rainfall is extremely light, so 
crops growing actively during this period need irrigation. 
Often, several weeks pass without precipitation. During 
the rest of the year, rains are frequent, especially late in 
fall and in winter. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Bremerton, 
Washington in the period 1952 to 1976. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length of the 
growing season. 

In winter the average temperature is 40 degrees F, 
and the average daily minimum temperature is 35 
degrees. The lowest temperature on record, which 
occurred at Bremerton on December 16, 1964, is 8 
degrees. In summer the average temperature is 62 
degrees, and the average daily maximum temperature is 
73 degrees. The highest recorded temperature, which 
occurred on August 10, 1960, is 99 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 50 inches. Of this, 10 
inches, or 20 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfail in April through 
September is less than 8 inches. The heaviest 1-day 
rainfall during the period of record was 4.17 inches at 
Bremerton on November 3, 1955. Thunderstorms occur 
on about 7 days each year, and most occur in summer. 

Average seasonal snowfall is 9 inches. The greatest 
snow depth at any one time during the period of record 
was 14 inches. On an average of 1 day, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
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at dawn is about 80 percent. The sun shines 60 percent 
of the time possible in summer and 30 percent in winter. 
The prevailing wind is from the south-southwest. 
Average windspeed is highest, 10 miles per hour, in 
January. 

In most winters, one or two storms over the whole 
area bring strong and sometimes damaging winds. In 
some years, the accompanying heavy rains cause 
serious flooding. Every few years, either in winter or 
summer, a large invasion of a continental air mass from 
the east causes abnormal temperatures. In winter, 
several consecutive days are well below freezing; in 
summer, a week or longer is sweltering. 


physiography, relief, and drainage 


Kurt L. Othberg, geologist, Division of Geology and Earth Resources, 
Department of Natural Resources, Olympia, Washington, helped 
prepare this section. 


The Kitsap County Area lies in a structural downfold 
between two mountain ranges, a feature common to 
much of the Pacific Border physiographic province. This 
downfold is the Puget Trough, commonly known as the 
Puget Sound Lowland. 

Kitsap County is a long, narrow, irregular-shaped part 
of the Kitsap Peninsula and is indented by many bays or 
inlets that form a very long, irregular-shaped coastline. 
All of the county except the southern part is bounded by 
waters of the Puget Sound. In addition to the mainiand, 
the county includes Bainbridge and Blake islands. 

The relief of the area is moderately subdued. Most of 
the area’s soils are north-south elongated and are 
undulating to rolling on uplands. Elevation ranges mainly 
from 100 to 400 feet. An exception is Green and Gold 
Mountains, a conspicuous mountainous area a few miles 
west of Bremerton. This area consists of several high, 
narrow, elongated, gently rounded ridges that have steep 
dissected slopes. Elevation ranges mainly from 1,000 to 
1,700 feet. Bordering the coastline are steep and often 
irregular sea cliffs and former sea cliffs alternating with 
strips of land that gently slope to the shoreline. 

The soils of Kitsap County formed mainly in glacial 
drift deposited by the most recent of several continent- 
sized glacial ice sheets (4). This 3,000-foot thick glacier, 
emanating from Canada, formed most of the topography 
and waterways of the area between 13,000 and 15,000 
years ago. 

The predominant deposit, and therefore soil parent 
material, is glacial till. It generally consists of compact 
basal till covered by a thin, discontinuous layer of 
ablation till. The Alderwood, Harstine, Kapowsin, 
Poulsbo, Shelton, and Sinclair soils formed in this till 
material. As the glacier approached and receded from 
the area, melt water streams deposited outwash sand 
and gravelly sand. The Indianola, Ragnar, Neilton, and 
Grove soils formed in the outwash material. 
Glaciolacustrine silt and clay were also deposited in 
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some places during glaciation. The Kitsap and Kapowsin 
Variant soils formed in this material. 

Underlying these youngest glacial deposits is sediment 
deposited during previous glacial or interglacial periods. 
This sediment, generally exposed only on sea cliffs, 
consists primarily of stratified clay, silt, sand, and gravel. 
Where this deposit has glaciolacustrine properties, 
Kitsap soils formed. On many of the steep colluvial 
slopes, such as sea cliff areas, this survey classifies 
soils only to the subgroup, Dystric Xerorthents. 
Secondarily, there are sand and gravelly sand glacial 
outwash, and silt and clay glaciolacustrine deposits. 
Underlying these deposits, and generally exposed only 
on sea cliffs and in stream valleys, are older glacial and 
interglacial deposits that consist mainly of stratified silt, 
sand, and gravel. 

The greater relief of the Green and Gold Mountain 
area is due to the occurrence of 40- to 50-million-year- 
old basalt bedrock. Locally, thin deposits of till occur on 
these basalt bedrock mountains where glacier ice 
overrode them. The Kilchis soils formed in the basalt, 
and the Shelton soils formed in local till deposits. The 
Schneider soils formed in basalt colluvium which mantles 
many steep slopes. 

Sedimentary bedrock is in Bremerton and Waterman 
and on the southern part of Bainbridge Island, but it is 
not an extensive soil parent material. The Cathcart soils 
formed in this parent material. 

Many small valleys, closed depressions, swales, and 
flats are in the area. These commonly contain post- 
glacial to recent alluvium, or bog deposits and organic- 
rich sediment, such as peat (70). The Norma, 
Bellingham, McKenna, and Belfast soils formed in 
mineral deposits, while the Mukilteo, Semiahmoo, and 
Shalcar soils formed in organic deposits. 

There are relatively few perennial streams in the 
county area. Because of the glaciation, the existing 
surface drainage system is not well developed. There 
are numerous small depressions. The few perennial 
streams have very few tributaries. These probably are 
mostly spring-fed. 

Most of the surface drainage is controlled by either the 
glacially-formed topography or by large channels that 
were the sites of glacial melt water streams. A small 
percentage of the area, in small valleys or depressions, 
is poorly drained. Most of the area is moderately well 
drained because of the widespread presence of soils 
that formed in ablation till and compact basal till. This, 
and the cool, wet winters, result in relatively low surface 
runoff and saturation of the lower part of the soil profile. 
This condition creates high potential for ground water 


recharge, but generates problems for urbanization. Poor 
drainage affects onsite sewage disposal and causes 
basement flooding. The same condition also creates 
problems for forest management, such as shallow 
rooting depth and windthrow hazard. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units” and ‘Detailed soil map units.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, 
planners, developers and builders, home buyers, and 
others. 


general soil map units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typicaily, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 


1. Poulsbo-Ragnar 


Nearly level to moderately steep, moderately deep and 
deep, moderately well drained and well drained soils; on 
broad uplands, rolling uplands, and terraces 


This map unit is in the northern part of the Kitsap 
Peninsula. 

These soils formed in glacial till and glacial outwash. 
These soils break abruptly into drainageways, into Puget 
Sound, or into Hood Canal. Creeks draining the area 
have little or no flood plain. 

Elevation ranges from 0 to 500 feet. The average 
annual precipitation is about 30 to 65 inches. The mean 
annual air temperature is about 50 degrees F. 

This map unit makes up about 22 percent of the 
survey area. It is about 35 percent Poulsbo soils and 30 
percent Ragnar soils. Indianola, Kapowsin, Sinclair, 
Kitsap, Norma, and McKenna soils make up the 
remaining 35 percent. 

Poulsbo soils are nearly level to moderately steep, 
moderately deep, moderately well drained soils on broad 
uplands. They formed in glacial till. Typically, the surface 
of Poulsbo soils is covered by a mat of undecomposed 
needles, leaves, and wood fragments. The subsurface 
layer and subsoil are gravelly sandy loam. The 
substratum is a weakly-silica-cemented hardpan about 4 
inches thick over very compact gravelly sandy loam 
glacial till. Depth to the hardpan ranges from 20 to 40 
inches. 


Ragnar soils are nearly level to moderately steep, 
deep, well drained soils on terraces and uplands. They 
formed in glacial outwash. Typically, Ragnar soils have a 
surface layer and subsoil of fine sandy loam. The 
substratum is loamy sand to a depth of 60 inches or 
more. 

The soils of this map unit are used mainly for forest. 
This map unit contains the most productive soils for 
Douglas-fir in the county area. Large areas are in 
commercial forest of second and third growth Douglas- 
fir. Brush picking for floral arrangements is an important 
minor industry. 

Some areas are used for farming. Cultivated crops 
consist mainly of hay and pasture. Potential yields are 
fair to good. 

There is some residential development. Homesites are 
scattered in the interior and concentrated along the 
shoreline. Residential development on the Poulsbo soils 
is limited by wetness, depth to the pan, and, in the 
steeper areas, by slope. The sandy Ragnar soils are 
suited to moderate and high density residentiat 
development if onsite sewage disposal systems are built. 
Slope is the main limitation for use of the Ragnar soils 
for homesites. 


2. Shelton 


Nearly level to steep, moderately deep, moderately well 
drained soils; on glacial moraines and till plains 


This map unit is along Hood Canal in the southwestern 
part of the county. 

These soils formed in glacial till. Very steep side 
slopes are along Hood Canal and major drainageways. 
Many small lakes and wet areas are in this map unit. 
Wildcat Lake, about 110 acres, is the largest. 

Elevation ranges from 100 to 800 feet. The average 
annual precipitation is about 50 to 70 inches. The mean 
annual air temperature is about 49 degrees F. 

This map unit makes up about 16 percent of the 
survey area. It is about 60 percent Shelton soils. Dystric 
Xerorthents make up about 15 percent. Grove, 
McKenna, Indianola, and other soils make up the 
remaining 25 percent. 

Typically, the surface of Shelton soils is covered by a 
mat of undecomposed needles and wood fragments. 
The surface layer and subsoil are very gravelly sandy 
loam. The substratum is compact silica-cemented glacial 


till to a depth of 60 inches or more. Depth to the silica- 
cemented hardpan ranges from 20 to 35 inches. 

The soils of this map unit are used mainly for forest 
and Christmas trees. They have fair suitability for 
Douglas-fir. Brush picking for floral arrangements is an 
important minor industry. 

Droughtiness caused by excessive gravel and low 
fertility limit the use of these soils for farming. 

There is some residential development around the 
larger lakes and along Hood Canal. Residential 
development of this soil is limited by wetness, depth to 
the hardpan, and, in the steeper areas, by slope. 
Community sewage systems should be considered in 
areas of moderate and high population density. 


3. Kilchis 


Moderately steep to very steep, shallow, well drained 
soils; on ridge crests and side slopes 


This map unit is on Green and Gold Mountains. 

These soils formed in material weathered from basalt. 

Elevation ranges from 300 to 1,700 feet. The average 
annual precipitation is about 65 to 80 inches. The mean 
annual air temperature is about 47 degrees F. 

This map unit makes up about 5 percent of the survey 
area. It is about 70 percent Kilchis soils. Schneider, 
Shelton, and other soils make up the remaining 30 
percent. 

Typically, Kilchis soils have a surface layer of very 
gravelly sandy loam. The subsoil is extremely gravelly 
loam over basalt. Depth to the basalt ranges from 16 to 
20 inches. 

The soils of this map unit are used mainly for forest 
and watersheds. The production of Douglas-fir is fair. 
Near Gorst, basalt is quarried and used for ballast and 
for other construction purposes. 


4. Alderwood-Harstine 


Nearly level to steep, moderately deep, moderately well 
drained soils; on uplands 


This map unit is on Bainbridge Island and in the area 
between Silverdale and the Pierce County line. The city 
of Bremerton is in this map unit. 

These soils formed in material weathered from glacial 
till. The soils are mainly nearly level to rolling. Steep and 
very steep soils break abruptly from the uplands into 
drainageways or directly into Puget Sound. Numerous 
smail streams drain the uplands. 

Elevation ranges from 0 to 800 feet. The average 
annual precipitation is about 35 to 55 inches. The mean 
annual air temperature is about 50 degrees F. 

This map unit makes up about 57 percent of the 
survey area. It is about 30 percent Alderwood soils and 
25 percent Harstine soils. Dystric Xerochrepts and 
Kapowsin, Indianola, Kitsap, Norma, McKenna, and 
Neilton soils make up the remaining 45 percent. 
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Typically, the surface of Alderwood soils is covered by 
a thin mat of undecomposed needles and wood 
fragments. The subsurface layer is very gravelly sandy 
loam. The subsoil is very gravelly loam. The substratum 
is gravelly sandy loam glacial till that is weakly-silica- 
cemented in the upper part. Depth to this hardpan 
ranges from 20 to 40 inches. 

Typically, the surface of Harstine soils is covered by a 
thin mat of undecomposed needles and wood fragments. 
The surface layer and subsoil are gravelly sandy loam. 
The substratum is weakly-silica-cemented gravelly loamy 
sand over weakly-cemented compact glacial till. Depth to 
the hardpan ranges from 25 to 40 inches. . 

The soils of this map unit are used mainly for 
woodland and urban development. 

Christmas trees are produced in the southwestern part 
of this map unit. Brush picking for floral arrangements is 
an important minor industry. 

Cultivated acreage is not extensive. Specialty crops, 
especially on Bainbridge Island, consist of strawberries, 
caneberries, and blueberries. Hay and pasture are also 
grown, and potential yields are fair to good. 

Urban development on these soils is limited by 
wetness, depth to the cemented pan, and, in the steeper 
areas, by slope. Community sewage systems should be 
considered in areas of moderate and high population 
density. 


broad land use considerations 


Population growth in the Kitsap County Area places 
extreme pressure on natural resources. Forest land and 
pastureland surrounding urban centers have been 
converted to urban uses. About 29 square miles, or more 
than 7 percent of the county, is urban land (9). 

The general soil map is helpful in understanding the 
potential of the soil resources and for planning broad 
land use patterns. It cannot be used to select specific 
sites for specific uses. In general, the soils in the survey 
area have good potential for urban development. The 
data about specific soils in the section ‘‘Detailed soil 
map units” and in the tables are helpful for planning 
detailed land use patterns. 

Most of the Kilchis unit of the general soil map 
contains soils with dominantly steep slopes and basalt at 
shallow depths. Potential land uses are reduced if these 
limitations cannot be overcome. Large parts of the other 
map units have gently sloping or strongly sloping soils 
and a hardpan at a moderate depth. The soils of other 
map units have higher potential for urban uses than the 
soils of the Kilchis map unit because most of the soil 
limitations can be overcome through sound conservation 
practices. However, the very slow permeability of the 
hardpan limits the choice of waste disposal systems for 
high density residential development to sanitary sewers. 
Conventional urban construction methods may not be 
adequate for the unstable soils in the Alderwood- 
Harstine map unit. 
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The wet soils of low lying areas in the Alderwood- 
Harstine map unit and the Shelton map unit have good 
potential for wetland wildlife habitat. 

In most of the survey area, the soils are generally of 
low quality for farming. There are smail areas of prime 
farmland in the Alderwood-Harstine map unit. Wetness is 
a limitation to the nonfarm use of these soils. 

In some parts of the Alderwood-Harstine map unit, 
there are soils of low fertility and low available water 
capacity which have good potential for forest specialty 
crops. In general, soils in the Poulsbo-Ragnar map unit 
have fair to good potential for high forest yields. When 
considering broad land uses, the potential of these soils 
to supply forest products to local industries should not 
be overlooked. 

Wildlife and wildlife habitat make up a valuable natural! 
resource. Maintenance of wildlife habitat is an important 
consideration when land use plans are being made. 

The soils of the Kitsap County Area are used mainly 
for forest. The use of certain forest production practices 
can maintain or improve fish and wildlife habitat. Small- 
scale clear cutting helps to create a variety of 
successional stages which provide a wide range of 
habitat types. Strips of riparian vegetation left along 
streambanks and shorelines not only provide valuable 
habitat, but also act as a filter zone to help minimize 
water pollution and aquatic habitat destruction. Leaving 
snag trees and scattered hardwoods provides nesting 
sites for cavity-nesting birds as well as food for many 
kinds of animals. 

Because of the extreme steepness of most soils in the 
Kilchis map unit, care is needed in the construction of 


logging roads to avoid erosion and reduce sediment 
buildup in area streams. 

Most of the farming in the survey area is on the soils 
of the Alderwood-Harstine map unit. Such farming 
practices as preservation of vegetative strips along 
streambanks and shorelines, close regulation of livestock 
in stream corridors and wetland areas, and prevention of 
surface water pollution through runoff from animal 
holding areas can maintain wildlife habitat. Careful use of 
herbicides and pesticides can prevent harm to nontarget 
plants and animals. 

Careful use of herbicides and pesticides in farming and 
in forest and Christmas tree production can ensure that 
nontarget plants and animals are not adversely affected, 
and that the chemicals will not pollute surface waters 
and degrade the aquatic environment. 

Soils in the Shelton map unit are well suited to the 
development of ponds and wetlands. The construction of 
dikes, water contro! structures, and islands can create or 
improve wetland habitat. Pond construction provides 
wetland wildlife habitat and areas for recreational fishing. 

The soils of the Alderwood-Harstine map unit are 
expected to support most of the future urban 
development in Kitsap County. With proper planning in 
the selection of location and methods of construction, 
however, wildlife habitat on these soils can be 
preserved. Onsite retention of sediment generated by 
construction, and proper disposal methods for sewage, 
storm runoff, and other possible contaminanis will 
minimize environmental pollution and maintain the quality 
of wildlife habitat. Landscaping should include plants that 
provide food and cover for wildlife. 


detailed soil map units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Much of the Kitsap County Area is used as woodland, 
and Douglas-fir is the dominant species. Most map unit 
descriptions include a 50-year site index and MAI (mean 
annual increment) (5, 2) and a 100-year site index and 
CMAI (culmination of mean annual increment) (6) for 
Douglas-fir. Some map units list a 50-year site index for 
red alder (78). 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degrée of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soi 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Kitsap silt loam, 2 to 8 
percent slopes, is one of several phases in the Kitsap 
series. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Ragnar-Poulsbo complex, 15 to 30 percent 
slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 


substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Beaches is an example. Miscellaneous areas 
are shown on the soil maps. Some that are too small to 
be shown are identified by a special symbol on the soil 
maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables”) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


1—Alderwood very gravelly sandy loam, 0 to 6 
percent slopes. This moderately deep, moderately well 
drained soil is on uplands. It formed in glacial till. 
Individual areas of this map unit are long and narrow and 
oriented north to south. Areas average about 100 acres. 
Native vegetation is mainly conifers and hardwoods. 

The elevation ranges from 50 to 550 feet. The average 
annual precipitation is 40 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The subsurface layer is brown very gravelly sandy loam 
1/2 inch thick. The subsoil is brown very gravelly loam 
about 21 inches thick. The substratum to a depth of 60 
inches or more is grayish brown gravelly sandy loam that 
is weakly-silica-cemented in the upper part. Depth to the 
silica-cemented hardpan ranges from 20 to 40 inches. 

Included with this soil in mapping, and making up 
about 10 percent of the map unit, are McKenna soils in 
depressions, Norma and Shalcar soils in drainageways 
and troughs, and Harstine and Kapowsin soils in 
concave pockets. Also included are small areas of soils 
that have a stony and bouldery surface layer. 

Permeability of this Alderwood soil is moderately rapid 
above the hardpan and very slow in the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Matting of roots 
directly above the hardpan is common. Runoff is slow, 
and the hazard of water erosion is slight. This Alderwood 
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soil has a perched water table at a depth of 2.5 to 3 feet 
for short periods during the rainy season in winter and 
spring. 

This Alderwood soil is used mainly for woodland. Much 
of the area is used for Christmas trees. Some areas are 
used for crops. 

This soil is suited to crops if practices that maintain 
soil tilth and fertility are used. The weakly cemented 
hardpan limits the use of this soil for deep-rooted crops. 
Proper grazing practices, weed conirol, and 
supplemental irrigation increase forage yields. 

The organic matter content of the soil can be 
maintained by using all crop residue, plowing under 
cover crops, and using a suitable cropping system. A 
suitable cropping system is a pasture of orchardgrass 
and white clover for 5 or 6 years followed by oats for 1 
year or strawberries for 3 years. Most crops respond to 
nitrogen, phosphorus, and potassium. Legumes benefit 
from applications of agricultural lime. 

This soil is suited to Douglas-fir, western hemlock, 
western redcedar, and red alder. Based on a 100-year 
site curve, the average site index for Douglas-fir is 135 
with CMAI of 138 cubic feet per acre. The site index 
based on a 50-year site curve is 104 with MAI of 125 
cubic feet per acre at 50 years. 

During periods of heavy rainfall, a perched water table 
is at a shallow depth for a short time. Trees are subject 
to windthrow when winds are strong and the soil is 
saturated. Rooting depth is limited by the weakly 
cemented pan and very compact substratum. 

This soil is suited to urban development if community 
sewage systems are built. The main limitations are depth 
to the cemented hardpan and the seasonal perched 
water table. In areas of moderate or high population 
density, onsite sewage disposal systems often fail or do 
not function properly during periods of high rainfall 
because of these limitations. Excavation involves ripping 
the weakly cemented hardpan. Topsoil needs to be 
stockpiled and subsequently used to cover the 
excavated maierial. This soil has adequate strength to 
support a heavy load. 

This Alderwood soil is in capability subclass IVw. 


2—Alderwood very gravelly sandy loam, 6 to 15 
percent slopes. This moderately deep, moderately well 
drained soil is on broad uplands. It formed in glacial till. 
individual areas of this map unit are long and narrow and 
oriented north to south. Areas average about 125 acres. 
The vegetation is conifers and hardwoods. 

The elevation ranges from 50 to 550 feet. The average 
annual precipitation is 40 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a mat 
of undecomposed needles and wood fragments. The 
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subsurface layer is brown very gravelly sandy loam 1/2 
inch thick. The subsoil is brown very gravelly loam about 
21 inches thick. The substratum to a depth of 60 inches 
or more is grayish brown gravelly sandy loam that is 
weakly-silica-cemented in the upper part. Depth to the 
silica-cemented hardpan ranges from 20 to 40 inches. 

Included with this soil in mapping, and making up 
about 8 percent of the map unit, are Indianola and 
Neilton soils on side slopes. Also included, and making 
up about 6 percent of the map unit, are Kapowsin and 
Harstine soils, and areas of Alderwood very gravelly 
sandy foam that have slopes of less than 6 percent. 

Permeability of this Alderwood soil is moderately rapid 
above the hardpan and very slow in the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Runoff is slow, and 
the hazard of water erosion is slight. This soil has a 
perched water table at a depth of 2.5 to 3 feet during the 
rainy season in winter and spring. Water flows laterally 
along the top of the cemented layer and seeps at the 
bottom of slopes. 

This Alderwood soil is used mainly for woodland (fig. 
1). Much of the area is used for Christmas trees. Some 
areas are in crops. 

This soil is suited to crops if practices that reduce 
erosion and maintain tilth and fertility are used. The 
weakly cemented hardpan limits use of this soil for deep- 
rooted crops. Proper grazing practices, weed control, 
and supplemental irrigation increase forage yields. 

The organic matter content of the soil can be 
maintained by using all crop residue, plowing under 
cover crops, and using a suitable cropping system. A 
suitable cropping system is 5 or 6 years of orchardgrass 
and white clover for hay or pasture followed by 1 year of 
oats or 3 years of strawberries. Most crops respond to 
nitrogen, phosphorus, and potassium. 

This soil is suited to Douglas-fir, western hemlock, 
western redcedar, and red alder. Based on a 100-year 
site curve, the average site index for Douglas-fir is 135 
with CMAI of 138 cubic feet per acre. The site index 
based on a 50-year site curve is 104 with MAI of 125 
cubic feet per acre at 50 years. 

Rooting depth is limited by the weakly cemented pan 
and compact substratum. Trees are subject to windthrow 
when winds are strong and the soil is saturated. 

This soil is suited to urban development if community 
sewage systems are built. The main limitations are slope, 
depth to the cemented hardpan, and the seasonal 
perched water table. In areas of moderate or high 
population density, onsite sewage disposal systems 
often fail or do not function properly during periods of 
high rainfall because of these limitations. Excavation 
involves ripping the weakly cemented hardpan. Topsoil 
needs to be stockpiled and subsequently used to cover 
excavated material. This soil has adequate strength to 
support a heavy load. 

This Alderwood soil is in capability subclass [Ve. 


Kitsap County Area, Washington 
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Figure 1.—Alderwood very gravelly sandy loam, 6 to 15 percent slopes. Douglas-fir is the dominant tree and salal is the main 
understory plant. 


3—Alderwood very gravelly sandy loam, 15 to 30 
percent slopes. This moderately deep, moderately well 
drained soil is on broad uplands. It formed in glacial till. 
Mapped areas average about 150 acres. They are long 
and narrow and oriented north to south (fig. 2). The 
vegetation is conifers and hardwoods. 

The elevation ranges from 200 to 800 feet. The 
average annual precipitation is 40 to 55 inches, the 
mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a mat 
of undecomposed needles and wood fragments. The 
subsurface layer is brown very gravelly sandy loam 1/2 
inch thick. The subsoil is brown very gravelly loam about 
21 inches thick. The substratum to a depth of 60 inches 
or more is grayish brown gravelly sandy loam that is 
weakly-silica-cemented in the upper part. Depth to the 
silica-cemented hardpan ranges from 20 to 40 inches. 


Included with this soil in mapping, and making up 
about 10 percent of the map unit, are Neilton, Ragnar, 
and Indianola soils. In places, cobbles and stones are on 
the surface. Also included are areas of advanced glacial 
outwash that have a 2 foot capping of strongly 
compacted material in the substratum. 

Permeability of the Alderwood soil is moderately rapid 
above the hardpan and very slow in the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Runoff is medium, 
and the hazard of water erosion is moderate. This soil 
has a perched water table at a depth of 2.5 to 3 feet for 
short periods during the rainy season in winter and 
spring. Water flows along the top of the cemented layer 
and seeps at the bottom of slopes. 

This Alderwood soil is used mainly for woodland. Much 
of the area is used for Christmas trees. Some areas are 
in pasture. 
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Figure 2.—Alderwood very gravelly sandy loam, 15 to 30 percent slopes. This soil is oriented north-south on narrow hills. 


This soil is suited to Douglas-fir, western hemlock, 
western redcedar, and red alder. Based on a 100-year 
site curve, the average site index for Douglas-fir is 135 
with CMAI of 138 cubic feet per acre. The site index 
based on a 50-year site curve is 104 with MAI of 125 
cubic feet per acre at 50 years. 

Trees are subject to windthrow when winds are strong 
and the soil is saturated. 

Proper grazing practices and weed control help to 
maximize the forage yields for pasture. Grasses respond 


to nitrogen, and legumes respond to phosphate fertilizer. 


Supplemental irrigation also helps to increase yields. 
This soil is poorly suited to homesites or urban 
development because of the steep slopes. Excavation 
involves ripping the weakly cemented hardpan. Topsoil 
needs to be stockpiled and subsequently used to cover 
excavated material. A site preparation system that 
controls runoff and maintains the esthetic value of the 
site is needed. During the rainy season in winter and 
spring, septic effluent from onsite sewage disposal 
systems may seep at points further down the slope. 
This Alderwood soil is in capability subclass iVe. 


4—Beaches. Coastal beaches are long, narrow strips 
of sloping, sandy and gravelly beaches. These beaches 
are above mean tide, but are swept by storm waves. 


Most areas have no vegetation, although some areas 
have a sparse cover of beach grasses. 

Small areas of Tacoma soil are included in this map 
unit. 

Coastal beaches are used as recreation areas. Some 
of the beaches are used for urban development. 

Beaches is in capability subclass VIllw. 


5—Belfast loam. This deep, moderately well drained 
soil is on flood plains. it formed in stratified alluvium. 
Most areas are long and narrow. Slopes are 0 to 2 
percent. Native vegetation is mainly a mixture of 
hardwoods, conifers, and shrubs. 

The elevation ranges from 20 to 600 feet. The average 
annual precipitation is 50 to 70 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 170 days. 

Typically, the surface layer is very dark brown loam 
about 5 inches thick. The upper part of the underlying 
layer is olive gray fine sandy loam about 17 inches thick. 
The lower part of the underlying layer is stratified dark 
brown and dark yellowish brown fine sandy loam and silt 
loam to a depth of 60 inches or more. In some pedons, 
the lower part of the underlying layer is sandy loam or 
gravelly loamy sand. Iron stains are common in root 
channels. 
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Included with this soil in mapping is about 10 percent 
Norma soils. Also included in some mapped areas is 
about 2 percent Indianola soils. 

Permeability of this Belfast soil is moderate. The 
available water capacity is high. Runoff is very slow, and 
water erosion is not a hazard or is a slight hazard. Depth 
to the seasonal high water table is 3.5 to 6 feet. The soil 
is occasionally flooded for very brief periods. 

This Belfast soil is used mainly for woodland, pasture, 
and homesites. 

This soil is suited to Douglas-fir, red alder, and 
western redcedar. Based on a 100-year site curve, the 
average site index for Douglas-fir is 160 with CMAI of 
170 cubic feet per acre. The site index based on a 50- 
year site curve is 120 with MAI of 156 cubic feet per 
acre at 50 years. Logging operations should be limited to 
the drier periods in summer and fall. 

Proper grazing and weed control help to maximize the 
forage yields for pasture. Grasses respond to nitrogen, 
and legumes respond to phosphate fertilizer. 
Supplemental irrigation also helps to increase yields. 

This soil is poorly suited to homesites or urban 
development because of flooding and wetness. Septic 
tank absorption fields do not function properly during the 
wet season because of the high water table. 

This Belfast soil is in capability subclass Illw. 


6—Bellingham silty clay loam. This deep, poorly 
drained soil is on flood plains. It formed in alluvium. 
Mapped areas are 5 to 20 acres. Most areas are long 
and narrow, and a few are nearly round. Slopes are 0 to 
3 percent. Vegetation is primarily grass and sedge with 
some conifers and hardwoods. 

The elevation ranges from 20 to 600 feet. The average 
annual precipitation is 35 to 60 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 170 days. 

Typically, the surface iayer is mottled, very dark brown 
silty clay loam about 8 inches thick. The subsoil to a 
depth of 60 inches is mottled grayish brown silty clay. 

Included with this soil in mapping, and making up 
about 10 percent of the map unit, is Norma soils. North 
of Manchester the Bellingham soil has layers of volcanic 
ash and diatomaceous earth in the subsoil and 
substratum. In some areas, the surface layer is black 
muck. 

Permeability of this Bellingham soil is slow. The 
available water capacity is high. The effective rooting 
depth is limited by the high water table. This soil is 
ponded during winter. Runoff is ponded, and water 
erosion is not a hazard or is a slight hazard. 

This Bellingham soil is used mainly for hay, pasture, 
woodland, and wildlife habitat. Most of the area is 
artificially drained. 

This soil requires careful management. Conservation 
practices are difficult to apply and maintain if this soil is 
cultivated. Artificial drainage by tiling or open ditching 
reduces wetness. Proper grazing and weed control help 
to maximize forage yields. 
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The organic matter content of the soil can be 
maintained by growing green manure crops and using a 
suitable cropping system. Green manure crops add 
organic matter, improve soil structure, and make the soil 
easier to work. A suitable cropping system is pasture of 
meadow foxtail, timothy, white clover, and big trefoil for 5 
or 6 years followed by oats for 1 or 2 years. Most crops 
respond to nitrogen, phosphorus, and potassium. 
Legumes benefit from application of agricultural lime. 

When ponded, this soil serves as a resting area for 
ducks, herons, and other waterfowl. Plantings of 
smartweed, wild millet, and bulrush increase waterfowl 
populations. 

This soil is suited to red alder and western redcedar. 
The site index for red alder, based on a 50-year site 
curve, is 80 with CMAI of 84 cubic feet per acre. 

A high water table is above or at the surface 
throughout the rainy season. Unless logging roads 
constructed on this soil have extra ballast and sufficient 
drainage, the movement of equipment is restricted to the 
dry season. 

This soil is poorly suited to urban development 
because of depth to the seasonal high water table, 
seasonal ponding, and the shrink-swell potential of the 
subsoil. Septic tank drainage fields do not function 
properly during the wet season because of the seasonal 
high water table and restricted permeability. 

The Bellingham soil is in capability subclass IIIw. 


7—Cathcart silt loam, 2 to 8 percent slopes. This 
deep, moderately well drained soil is on glaciated 
uplands. It formed in glacial drift over weathered 
siltstone. Mapped areas range from 10 to more than 100 
acres and are generally elongated. Native vegetation is 
conifers and hardwoods. 

The elevation ranges from 50 to 300 feet. The average 
annual precipitation is 40 to 50 inches, the mean annual 
air temperature is about 49 degrees F, and the average 
frost-free season is about 200 days. 

Typically, the surface layer is dark brown silt loam 
about 9 inches thick. The subsoil is dark yellowish brown 
and yellowish brown loam about 29 inches thick. 
Weathered, soft, fine siltstone fragments average less 
than 10 percent in the upper part of the subsoil and 65 
percent in the lower part. The substratum is pale yellow 
clay loam that has about 65 percent soft, weathered, 
shattered siltstone fragments to a depth of 60 inches or 
more. 

Included with this soil in mapping are as much as 5 
percent Kapowsin soils, and 4 percent Cathcart soils that 
have slopes of more than 8 percent. in some areas, from 
2 to 72 inches of strongly compacted glacial till overlies 
the weathered siltstone bedrock. 

Permeability of this Cathcart soil is moderate. The 
available water capacity is high. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. 

This Cathcart soil is used mainly for woodland, 
cropland, and urban land. 
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This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 160 
with CMAI of 170 cubic feet per acre. The site index 
based on a 50-year site curve is 120 with MAI of 156 
cubic feet per acre at 50 years. 

Crop yields are moderate if the soil is properly 
managed. The soil surface is easily puddled during the 
wet season. Proper grazing practices, weed control, and 
supplemental irrigation increase forage yields. 

The organic matter content of the soil can be 
maintained by using all crop residue, plowing under 
cover crops, and using a suitable cropping system. A 
suitable cropping system is a pasture of orchardgrass 
and white clover for 5 or 6 years followed by oats for 1 
year. Most crops respond to nitrogen, phosphorus, and 
potassium. Legumes benefit from applications of 
agricultural lime. 

This soil is well suited to urban development if 
community sewage systems are built. In areas of 
moderate or high population density, onsite sewage 
disposal systems often fail or do not function properly 
during periods of high rainfall because of restricted 
permeability. 

This Cathcart soil is in capability subclass Ille. 


8—Cathcart silt loam, 8 to 15 percent slopes. This 
deep, moderately well drained soil is on glaciated 
uplands. It formed in glacial drift over weathered 
siltstone. Mapped areas range from 20 to over 100 
acres. Native vegetation is mainly conifers and 
hardwoods. 

The elevation ranges from 50 to 300 feet. The average 
annual precipitation is 40 to 50 inches, the mean annual 
air temperature is about 49 degrees F, and the average 
frost-free season is about 200 days. 

Typically, the surface layer is dark brown silt loam 
about 9 inches thick. The subsoil is dark yellowish brown 
and yellowish brown loam about 29 inches thick. 
Weathered, fine siltstone fragments average less than 10 
percent in the upper part of the subsoil and 65 percent 
in the lower part. The substratum is pale yellow clay 
loam that has about 65 percent soft, weathered, 
shattered siltstone fragments to a depth of 60 inches or 
more. 

Included with this soil in mapping are as much as 5 
percent Cathcart soils that have slopes of less than 8 
percent, 5 percent Cathcart soils that have slopes of 
more than 15 percent, and about 3 percent Kapowsin 
soils. In some areas, from 2 to 72 inches of strongly 
compacted glacial till overlies the weathered siltstone 
bedrock. 

Permeability of this Cathcart soil is moderate. The 
available water capacity is high. The effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This Cathcart soil is used mainly for woodland, 
cropland, and urban land. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 160 
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with CMAI of 170 cubic feet per acre. The site index 
based on a 50-year site curve is 120 with MAI of 156 
cubic feet per acre at 50 years. 

Crop yields are moderate if the soil is properly 
managed. The soil surface is easily puddied during the 
wet season. Proper grazing practices, weed control, and 
supplemental irrigation increase forage yields. The 
organic matter content of the soil can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is a pasture of orchardgrass and white clover for 
5 or 6 years followed by oats for 1 year. Most crops 
respond to nitrogen, phosphorus, and potassium. 
Legumes benefit from applications of agricultural lime. 

This soil is suited to urban development if community 
sewage systems are built. The main limitation is slope. In 
areas of moderate or high population density, onsite 
sewage disposal systems often fail or do not function 
properly during periods of high rainfall because of 
restricted permeability. 

This Cathcart soil is in capability subclass lile. 


9—Cathcart silt loam, 15 to 30 percent slopes. This 
deep, moderately well drained soil is on glaciated 
uplands. It formed in glacial drift over weathered 
siltstone. Mapped areas range from 10 and 45 acres, 
and one area is 155 acres. Native vegetation is mainly 
conifers and hardwoods. 

The elevation ranges from 50 to 300 feet. The average 
annual precipitation is 40 to 50 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 200 days. 

Typically, the surface layer is dark brown silt loam 
about 9 inches thick. The subsoil is dark yellowish brown 
and yellowish brown loam about 29 inches thick. 
Weathered, fine siltstone fragments average less than 10 
percent in the upper part of the subsoil and 65 percent 
in the lower part. The substratum is pale yellow clay 
loam that has about 65 percent weathered, shattered 
siltstone fragments to a depth of 60 inches or more. 

Included with this soil in mapping is as much as 8 
percent Cathcart soils that have slopes of less than 15 
percent. Also included is a small area of wet, clayey soils 
that is south of the intersection of Country Club Road 
and Fort Ward Road in the southern part of Bainbridge 
Island. In some areas, 2 to 72 inches of strongly 
compacted glacial till overlies the weathered siltstone 
bedrock. 

Permeability of this Cathcart soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This Cathcart soil is used mainly for woodland and for 
wildlife habitat. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 160 
with CMAI of 170 cubic feet per acre. The site index 
based on a 50-year site curve is 120 with MAI of 156 
cubic feet per acre at 50 years. 


Kitsap County Area, Washington 


This soil is poorly suited to urban development 
because of slope. In areas of moderate or high 
population density, onsite sewage disposal systems 
often fail or do not function properly during periods of 
high rainfall because of restricted permeability. 

This Cathcart soil is in capability subclass |Ve. 


10—Dystric Xerorthents, 45 to 70 percent slopes. 
These deep, moderately well drained to somewhat 
excessively drained soils are on sidewalls of river valleys 
and sidewalls of entrenched streams. These soils formed 
mainly in glacial till, but some formed in sandy and 
gravelly outwash. Areas are long and narrow on the 
contour. Most slopes are about 65 percent. The 
vegetation is conifers and hardwoods. 

The elevation ranges from near 0 to 1,200 feet. The 
average annual precipitation is 35 to 70 inches, the 
mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 200 days. 

Included with these soils in mapping are small areas of 
Indianola and Kitsap soils, and beaches and 
escarpments that are devoid of vegetation. Also included 
are small areas of Kapowsin, Harstine, and Poulsbo soils 
that have slumped. 

Typically, this soil has a mat of undecomposed 
needles and wood fragments over a surface layer of 
dark yellowish brown very gravelly sandy loam about 10 
inches thick. The upper part of the underlying material is 
dark brown, brown, and dark yellowish brown very 
gravelly sandy loam about 40 inches thick. The lower 
part of the underlying material to a depth of 60 inches is 
dark grayish brown and grayish brown very gravelly 
sandy loam and very gravelly loamy sand. 

The permeability of these soils is moderate to rapid. 
Runoff is medium to very rapid. These soils are mainly in 
tree-covered slump areas. 

These soils are used for watershed, wildlife habitat, 
and forest. 

These soils are suited to Douglas-fir, western hemlock, 
and red alder. Based on a 100-year site curve, the 
average site index for Douglas-fir is 145 with CMAI of 
152 cubic feet per acre. The site index based on a 50- 
year site curve is 110 with MAI of 135 cubic feet per 
acre at 50 years. 

The hazard of erosion is high, and the use of 
equipment is severely limited on this soil. Plant 
competition and seedling mortality are moderate. The 
windthrow hazard is slight to moderate. 

These soils are in capability subclass Vile. 


11—Grove very gravelly sandy loam, 0 to 3 
percent slopes. This deep, somewhat excessively 
drained soil is on glacial terraces and plains. It formed in 
glacial outwash. Individual areas of this map unit are 
long and narrow and oriented north to south. Native 
vegetation is mostly of conifers and shrubs. 

The elevation ranges from 200 to 500 feet. The 
average annual precipitation is 55 to 70 inches, the 
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mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The surface layer is dark grayish brown very gravelly 
sandy toam 2 inches thick. The upper part of the subsoil 
is brown and light brown very gravelly sandy loam 15 
inches thick. The lower part of the subsoil is brown 
extremely gravelly loamy sand 13 inches thick. The 
substratum is olive gray very gravelly sand to a depth of 
60 inches or more. 

Included with this Grove soil in mapping are as much 
as 10 percent Shelton soils, 3 percent Indianola soils, 
and about 3 percent Grove soils that have slopes of 
more than 3 percent. The surface layer is lacking in 
some places. !n some locations the substratum is 
strongly compacted. In some areas the surface layer is 
very gravelly loamy sand. 

Permeability of this Grove soil is rapid. The available 
water capacity is low. The effective rooting depth is 60 
inches or more. Runoff is slow, and water erosion is not 
a hazard or is a slight hazard. 

This Grove soil is used mainly for woodland. it is well 
suited to Christmas trees. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 140 
with CMAI of 145 cubic feet per acre. The site index 
based on a 50-year site curve is 106 with MAI of 128 
cubic feet per acre at 50 years. 

Trees can be harvested during the rainy season 
without major difficulty. This soil can produce moderate 
amounts of floral greenery, such as salal, evergreen 
huckleberry, and western swordfern. Douglas-fir 
responds to applications of nitrogen fertilizer. Christmas 
trees tend to be pale unless nitrogen fertilizer is added. 

The soil is well suited to urban development. 
Community sewage systems should be considered in 
areas of moderate or high population density. Cutbanks 
may cave in excavations. 

This Grove soil is in capability subclass Vls. 


12—Grove very gravelly sandy loam, 3 to 15 
percent slopes. This deep, somewhat excessively 
drained soil is on glacial terraces and plains. It formed in 
glacial outwash. Individual areas of this map unit are 
long and narrow and oriented north to south. Native 
vegetation is mostly conifers and shrubs. 

The elevation ranges from 200 to 500 feet. The 
average annual precipitation is 55 to 70 inches, the 
mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The surface layer is dark grayish brown very gravelly 
sandy loam 2 inches thick. The upper part of the subsoil 
is brown and light brown very gravelly sandy loam 15 
inches thick. The lower part of the subsoil is brown 
extremely gravelly loamy sand 13 inches thick. The 
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substratum is olive gray very gravelly sand to a depth of 
60 inches or more. 

Included with this soil in mapping are as much as 8 
percent Shelton soils, and 5 percent Grove soils that 
have slopes of less than 3 percent or more than 15 
percent. The surface layer is lacking in places. In places 
the substratum is strongly compacted. In some areas the 
surface layer is very gravelly loamy sand. 

Permeability of this Grove soil is rapid. The available 
water capacity is low. The effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. 

This Grove soil is used for woodland. It is well suited 
to Christmas trees. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 140 
with CMAI of 145 cubic feet per acre. The site index 
based on a 50-year site curve is 106 with MAI of 128 
cubic feet per acre at 50 years. 

Trees can be harvested during the rainy season 
without major difficulty. This soil can produce moderate 
amounts of floral greenery, such as salal, evergreen 
huckleberry, and western swordfern. Douglas-fir 
responds to applications of nitrogen fertilizer. Christmas 
trees tend to be pale unless nitrogen fertilizer is added. 

The main limitation for use of this soil for urban 
development is the slope. Community sewage systems 
should be considered in areas of moderate or high 
population density. Cutbanks may cave in excavations. 

This Grove soil is in capability subclass Vle. 


13—Grove very gravelly sandy loam, 15 to 30 
percent slopes. This deep, somewhat excessively 
drained soil is on glacial terraces and plains. It formed in 
glacial outwash. Individual areas of this map unit are 
long and narrow and oriented north to south. Native 
vegetation consists mostly of conifers and shrubs. 

The elevation ranges from 200 to 500 feet. The 
average annual precipitation is 55 to 70 inches, the 
mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The surface layer is dark grayish brown very gravelly 
sandy loam 2 inches thick. The upper part of the subsoit 
is brown and light brown very gravelly sandy loam 15 
inches thick. The lower part of the subsoil is brown 
extremely gravelly loamy sand 13 inches thick. The 
substratum is olive gray very gravelly sand to a depth of 
60 inches or more. 

included with this soit in mapping are as much as ?0 
percent Shelton soils, 5 percent Indianola soils, and 
about 3 percent Grove soils that have slopes of less 
than 15 percent. The surface layer is lacking in places. 
in some locations the substratum is strongly compacted 
(n places the surface layer is very gravelly loamy sand. 

Permeability of this Grove soil is rapid. The available 
water capacity is low. The effective rooting depth is 60 
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inches or more. Runoff is slow, and the hazard of water 
erosion is moderate. 

This Grove soil is used for woodland. It is well suited 
to Christmas trees. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 140 
with CMAI of 145 cubic feet per acre. The site index 
based on a 50-year site curve is 106 with MAI of 128 
cubic feet per acre at 50 years. 

Trees can be harvested during the rainy season 
without major difficulty. This soil can produce moderate 
amounts of floral greenery, such as salal, evergreen 
huckleberry, and western swordfern. Douglas-fir 
responds to applications of nitrogen fertilizer. Christmas 
trees tend to be pale unless nitrogen fertilizer is added. 

The main limitation of this soil for urban development 
is the slope. Community sewage systems should be 
considered in areas of moderate or high population 
density. Cutbanks may cave in excavations. 

This Grove soil is in capability subclass Vle. 


14—Harstine gravelly sandy loam, 0 to 6 percent 
slopes. This moderately deep, moderately weil drained 
soil is on broad uplands. It formed in sandy glacial till. 
Mapped areas average about 50 acres. The vegetation 
is conifers. 

The elevation ranges from 0 to 400 feet. The average 
annual precipitation is 35 to 55 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments 
about 2 inches thick. The surface layer is very dark 
grayish brown gravelly sandy loam about 1/2 inch thick. 
The subsoil is brown and dark yellowish brown gravelly 
sandy loam about 32 inches thick. The substratum is 
grayish brown, strongly-silica-cemented gravelly loamy 
sand about 5 inches thick over compact, weakly-silica- 
cemented glacial till. Depth to the hardpan ranges from 
25 to 40 inches. 

Included with this soil in mapping are about 5 percent 
Alderwood soils, 5 percent Indianola soils, and 5 percent 
McKenna and Norma soils. Also included in some areas 
are as much as 5 percent Harstine soils that have slopes 
of more than 6 percent. 

Permeability of this Harstine soil is moderate to the 
hardpan and very slow through the pan. The available 
water capacity is low. The effective rooting depth ranges 
from 25 to 40 inches. Runoff is slow, and the hazard of 
water erosion is slight. A perched water table develops 
for short periods during the rainy season in winter and 
spring. 

This Harstine soil is used mainly for woodland, 
cropland, and urban development. Hay and pasture are 
the main crops. The weakly cemented pan limits the 
Suitability of this soil for deep-rooted crops. 

Brush picking for floral arrangements is an important 
minor industry. 


Kitsap County Area, Washington 


This soil is fairly productive if practices that maintain 
soil tilth and fertility are used. Prevention of overgrazing, 
weed control, and supplemental irrigation help to 
maximize forage yields. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is a pasture of orchardgrass and white clover for 
5 or 6 years followed by oats for 1 year or strawberries 
for 3 years. Most crops respond to nitrogen, phosphorus, 
and potassium. Legumes benefit from applications of 
agricultural lime. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 139 
with CMAI of 144 cubic feet per acre. The site index 
based on a 50-year site curve is 105 with MAI of 127 
cubic feet per acre at 50 years. 

During periods of heavy rainfall, a perched water table 
develops. However, it is generally of short duration and 
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has little or no effect on root growth. Some windthrow 
can be expected when winds are strong and the soil is 
saturated. 

Wetness and depth to the cemented pan are the main 
limitations for use of this soil for urban development. In 
areas of moderate or high population density, onsite 
sewage disposal systems fail or do not function properly 
during periods of high rainfall because of the depth to 
the cemented pan and the seasonal perched water 
table. 

This soil has adequate strength to support a heavy 
load. 

This Harstine soil is in capability subclass |Vw. 


15—Harstine gravelly sandy loam, 6 to 15 percent 
slopes. This moderately deep, moderately weil drained 
soil is on broad uplands (fig. 3). It formed in sandy 
glacial till. Mapped areas average about 100 acres. Most 
slopes are about 8 percent. The vegetation is conifers. 


Figure 3.—Harstine gravelly sandy loam, 6 to 15 percent slopes, is on ridgetops of the north-south linear hill in background. Harstine 
gravelly sandy loam, 15 to 30 percent slopes, is on side slopes. The poorly drained Norma soils are between the ridges 
in the foreground. 
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The elevation ranges from 0 to 400 feet. The average 

annual precipitation is 35 to 55 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments 
about 2 inches thick. The surface layer is very dark 
grayish brown gravelly sandy loam about 1/2 inch thick. 
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The subsoil is brown and dark yellowish brown gravelly 
sandy loam about 32 inches thick. The substratum is 
grayish brown, weakly-silica-cemented gravelly loamy 
sand about 5 inches thick over compact, weakly-silica- 
cemented glacial till. Depth to the hardpan ranges from 
25 to 40 inches. 

Included with this soil in mapping are 5 percent 
Indianola and Neilton soils on side slopes and 2 percent 
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Figure 4.—Harstine gravelly sandy loam, 6 to 15 percent slopes, is important in the Kitsap County Area for Douglas-fir production. 


Kitsap County Area, Washington 


Norma and McKenna soils in troughs. Aiso included are 
some areas of Harstine soils that have slopes of less 
than 6 percent or more than 15 percent. 

Permeability of this Harstine soil is moderate to the 
hardpan and very slow through the pan. The available 
water capacity is low. The effective rooting depth ranges 
from 25 to 40 inches. Surface runoff is slow, and the 
hazard of water erosion is slight. A perched water table 
develops for short periods during the rainy season in 
winter and spring. 

This Harstine soil is used mainly for woodland, 
cropland, and urban development (fig. 4). Hay and 
pasture are the main crops; strawberries and 
caneberries, principally raspberries, are minor crops. The 
compact and cemented pan limits the suitability of this 
soil for deep-rooted crops. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is fairly productive if practices that reduce 
erosion and maintain tilth and fertility are used. 
Prevention of overgrazing, weed control, fertilization, and 
supplemental irrigation help to maximize forage yields. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is 5 or 6 years of orchardgrass and white clover 
for hay or pasture and 1 year of oats or 3 years of 
strawberries. Most crops respond to applications of 
nitrogen, phosphcrus, and potassium. Legumes benefit 
from applications of agricultural lime. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 139 
with CMAI of 144 cubic feet per acre. The site index 
based on a 50-year site curve is 105 with MAI of 127 
cubic feet per acre at 50 years. 

During periods of heavy rainfall, a perched water table 
develops. However, it is generally of short duration and 
has little or no effect on root growth. Some windthrow 
can be expected when winds are strong and the soil is 
saturated. 

Slope and depth to the seasonal perched water table 
are the main limitations for use of this soil for urban 
development. In areas of moderate or high population 
density, onsite sewage disposal systems fail or do not 
function properly during periods of heavy rainfall in 
winter. Excavation for basements and utility lines is 
difficult. Topsoi! needs to be stockpiled and subsequently 
used to cover excavated soil material. This soil has 
adequate strength to support a heavy load. 

This Harstine soil is in capability subclass IVe. 


16—Harstine gravelly sandy loam, 15 to 30 percent 
slopes. This moderately deep, moderately well drained 
soil is on broad uplands (fig. 3). [t formed in sandy 
glacial till. Mapped areas are long and narrow, and are 
along drainageways and on breaks between areas of 
other less sloping Harstine soils. Slopes are about 150 
to 300 feet in length. The vegetation is conifers. 


19 


The elevation ranges from 0 to 400 feet. The average 
annual air temperature is about 51 degrees F, and the 
average frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments 
about 2 inches thick. The surface layer is very dark 
grayish brown gravelly sandy loam about 1/2 inch thick. 
The subsoil is brown and dark yellowish brown gravelly 
sandy loam about 32 inches thick. The substratum is 
grayish brown, strongly-silica-cemented gravelly loamy 
sand about 5 inches thick over compact, weakly 
cemented glacial till. Depth to the hardpan ranges from 
25 to 40 inches. 

Included with this soil in mapping on the lower parts of 
slopes are 5 percent Neilton, Indianola, and Ragnar 
soils. Some areas of Harstine soils that have slopes of 
less than 15 percent are also included. 

Permeability of this Harstine soil is moderate to the 
hardpan and very slow through the pan. The available 
water capacity is low. The effective rooting depth ranges 
from 25 to 40 inches. Runoff is medium, and the hazard 
of water erosion is moderate. A perched water table 
develops for short periods during the rainy season in 
winter and spring. However, the seasonal perched water 
table is of short duration because water flows laterally 
above the cemented pan and seeps at the bottom of 
slopes. Slumping of soil material occurs occasionally, 
particularly on the more sloping areas of this soil. 

This Harstine soil is used mainly for woodland, 
pasture, and urban development. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 139 
with CMAI of 144 cubic feet per acre. The site index 
based on a 50-year site curve is 105 with MAI of 127 
cubic feet per acre at 50 years. 

Some windthrow can be expected when winds are 
strong and the soil is saturated. 

Prevention of overgrazing, weed control, fertilization, 
and supplemental irrigation help to maximize forage 
yields for pasture. 

Slope and depth to a perched water table are the 
main limitations for the use of this soil for urban 
development. Excavation involves ripping the weakly 
cemented pan. Topsoil needs to be stockpiled and 
subsequently used to cover excavated soil material. A 
site preparation system that controls runoff and 
maintains the esthetic value is needed. During the rainy 
season, in winter and spring, septic effluent from onsite 
sewage disposal units may seep at points downslope. 

This Harstine soil is in capability subclass IVe. 


17—Harstine gravelly sandy loam, 30 to 45 percent 
slopes. This moderately deep, moderately well drained 
soil is on broad uplands. It formed in sandy glacial till. 
Mapped areas are long and narrow along drainageways 
and oriented north to south. The vegetation is conifers. 
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The elevation ranges from 0 to 400 feet. The average 
annual precipitation is 40 to 50 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments 
about 2 inches thick. The surface layer is very dark 
grayish brown gravelly sandy loam about 1/2 inch thick. 
The subsoil is brown and dark yellowish brown gravelly 
sandy loam about 32 inches thick. The substratum is 
grayish brown, weakly-silica-cemented gravelly loamy 
sand about 5 inches thick over compact, weakly 
cemented glacial till. Depth to the hardpan ranges from 
25 to 40 inches. 

Included with this soil in mapping on the lower parts of 
slopes are 5 percent Neilton, Indianola, and Kitsap soils. 
Some areas, particularly along Puget Sound, have 
inclusions of Dystric Xerorthents. 

Permeability of this Harstine soil is moderate to the 
hardpan and very slow through the pan. The available 
water capacity is low. Effective rooting depth ranges 
from 25 to 40 inches. Runoff is rapid, and the hazard of 
water erosion is high. A perched water table develops for 
short periods during the rainy season in winter and 
spring. However, the seasonal perched water table is of 
short duration because water flows laterally above the 
cemented pan and seeps at the bottom of slopes. 
Slumping of soil material is common. 

This Harstine soil is used mainly for woodland and for 
wildlife habitat. 

Brush picking for floral arranagements is an important 
minor industry. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 139 
with CMAI of 144 cubic feet per acre. The site index 
based on a 50-year site curve is 105 with MAI of 127 
cubic feet per acre at 50 years. 

Some windthrow can be expected when winds are 
strong and the soil is saturated. 

Slope and depth to a perched water table are the 
main limitations for use of this soil for homesites. 
Drainage fields for septic tanks are difficult to lay out and 
construct. During the rainy season in winter and spring, 
septic effluent from onsite sewage disposal units may 
seep at points downslope. 

This Harstine soil is in capability subclass Vle. 


18—Indianola loamy sand, 0 to 6 percent slopes. 
This deep, somewhat excessively drained soil is on 
broad uplands. It formed in sandy glacial outwash. 
Mapped areas range from 5 to 150 acres. The 
vegetation is conifers. 

The elevation ranges from 50 to 400 feet. The average 
annual precipitation is 30 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown loamy sand 
about 7 inches thick. The subsoil is dark yellowish brown 
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loamy sand 22 inches thick. The substratum to a depth 
of 60 inches is olive brown sand. 

Included with this soil in mapping, and making up 
about 10 percent of the map unit, are Alderwood and 
Neilton soils. Some long, narrow strips of Norma soils 
are also included, |Included in some areas are as much 
as 5 percent Indianola soils that have slopes of more 
than 6 percent. 

Permeability of this Indianola soil is rapid. The 
available water capacity is low. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. 

This Indianola soil is used for urban development, 
cropland, and woodland. Hay and pasture are the main 
crops. Strawberries and caneberries, principally 
raspberries, are minor crops. 

This soil is moderately productive if practices that 
maintain fertility are used. Prevention of overgrazing, 
weed control, and supplemental irrigation help to 
maximize forage yields. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is a pasture of orchardgrass and white clover for 
5 or 6 years followed by oats for 1 year or strawberries 
for 3 years. Most crops respond to nitrogen, phosphorus, 
and potassium. Legumes benefit from applications of 
agricultural iime. 

This soil is suited to Douglas-fir and red alder. Based 
on a 100-year site curve, the average site index for 
Douglas-fir is 131 with CMAI of 132 cubic feet per acre. 
The site index based on a 50-year site curve is 99 with 
MAI of 116 cubic feet per acre at 50 years. The site 
index for red alder is 95. 

This soil can support high density housing units and 
onsite sewage disposal systems. The soil is easily 
excavated. However, cutbanks cave easily and should 
be shored up as a safety precaution. 

This Indianola soil is in capability subclass IVs. 


19—Indianola loamy sand, 6 to 15 percent slopes. 
This deep, somewhat excessively drained soil is on 
broad uplands. It formed in sandy glacial outwash. Some 
areas of this soil, particularly along Puget Sound, are 
unstable lake sediments. Mapped areas range from 5 to 
60 acres. The vegetation is conifers. 

The elevation ranges from 50 to 400 feet. The average 
annual precipitation is 30 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown loamy sand 
about 7 inches thick. The subsoil is dark yellowish brown 
loamy sand 22 inches thick. The substratum to a depth 
of 60 inches is olive brown sand. 

Included with this soil in mapping, and making up 
about 10 percent of the map unit, are Alderwood, 
Neilton, and Kitsap soils. A small percentage of Ragnar 
soils is also included. Also included are small areas of 
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Indianola soils that have slopes of less than 5 percent or 
more than 15 percent. 

Permeability of this Indianola soil is rapid. The 
available water capacity is low. The effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This Indianola soil is used for urban development, 
cropland, and woodland. Hay and pasture are the main 
crops. Strawberries and caneberries, principally 
raspberries, are minor crops. 

This soil is moderately productive if practices that 
maintain fertility and reduce erosion are used. Grasses 
seeded in bare areas protect the soil during the rainy 
season. Prevention of overgrazing, weed control, and 
supplemental irrigation help to maximize forage yields. 

The organic matter content can be maintained by 
using all crop residue, adding barnyard manure, plowing 
under cover crops, and using a suitable cropping system. 
A suitable cropping system is orchardgrass and white 
clover for 5 or 6 years followed by oats for 1 year or 
strawberries for 3 years. Most crops respond to nitrogen, 
phosphorus, and potassium. Legumes benefit from 
applications of agricultural lime. 

This soil is suited to Douglas-fir and red alder. Based 
on a 100-year site curve, the average site index for 
Douglas-fir is 131 with CMA of 132 cubic feet per acre. 
The site index based on a 50-year site curve is 99 with 
MAI of 116 cubic feet per acre at 50 years. The site 
index for red alder is 95. 

This soil is well suited to homesites and onsite sewage 
disposal systems. Slope is the main limitation. The soil is 
easily excavated. However, cutbanks cave easily and 
should be shored up as a safety precaution. 

This Indianola soil is in capability subclass IVs. 


20—Indianola loamy sand, 15 to 30 percent slopes. 
This deep, somewhat excessively drained soil is on 
broad uplands and side slopes of broad uplands. It 
formed in sandy glacial outwash. The average slope is 
about 20 percent. The vegetation is conifers. 

The elevation ranges from 50 to 400 feet. The average 
annual preciptation is 30 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown loamy sand 
about 7 inches thick. The subsoil is dark yellowish brown 
loamy sand 22 inches thick. The substratum to a depth 
of 60 inches is olive brown sand. 

Included with this soil in mapping, and making up as 
much as 10 percent of the map unit, are Alderwood and 
Kitsap soils, small areas of Neilton soils, and Indianola 
soils that have slopes of less than 15 percent. 

Permeability of this Indianola soil is rapid. The 
available water capacity is low. The effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This Indianola soil is used mainly for woodland and 
urban development. 
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This soil is suited to Douglas-fir and red alder. Based 
ona 100-year site curve, the average site index for 
Douglas-fir is 131 with CMAI of 132 cubic feet per acre. 
The site index based on a 50-year site curve is 99 with 
MAI of 116 cubic feet per acre at 50 years. The site 
index for red alder is 95. 

Bare soil areas erode easily. Soil losses are minimized 
by diverting runoff from skid trails and roads. 

Slope is the main limitation for homesites. Cutbanks 
cave easily and should be shored up as a safety 
precaution. Site preparation systems should control 
runoff and maintain the esthetic value. 

This Indianola soil is in capability subclass IVs. 


21—Indianola-Kitsap complex, 45 to 70 percent 
slopes. These soils are on dissected terraces of broad 
uplands and on side slopes of major valleys oriented 
mainly north to south. They formed in glacial outwash 
and glacial lake sediment. The vegetation is mainly 
conifers and hardwoods. 

The elevation ranges from 0 to 300 feet. The average 
annual precipitation is 30 to 55 inches, the mean annual 
air temperature averages about 50 degrees F, and the 
average frost-free season is about 180 days. 

This complex is 50 percent Indianola loamy sand, 45 
to 70 percent slopes, and 35 percent Kitsap silt loam, 45 
to 70 percent slopes. The Indianola soils are on the 
upper slopes and the Kitsap soils are on the lower, 
steeper slopes. The soils of this complex are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this complex are small areas of steeply 
sloping Kitsap, Indianola, Harstine, and Poulsbo soils that 
make up the rest of the complex. in soil areas adjacent 
to Puget Sound, vertical escarpments devoid of 
vegetation are also included. 

The Indianola soil is deep and somewhat excessively 
drained. It formed in sandy glacial outwash. Typically, the 
surface layer is dark brown loamy sand about 7 inches 
thick. The subsoil is dark yellowish brown loamy sand 
about 22 inches thick. The substratum to a depth of 
more than 60 inches is olive brown sand. 

Permeability of the Indianola soil is rapid. The available 
water capacity is low. The effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is severe. 

The Kitsap soil is deep and moderately well drained. It 
formed in glacial lake sediment. Typically, the surface 
layer is very dark grayish brown silt loam about 5 inches 
thick. The upper part of the subsoil is dark yellowish 
brown silt loam about 8 inches thick. The lower part of 
the subsoil is mottled, light olive brown silty clay loam 
about 22 inches thick. The substratum to a depth of 
more than 60 inches is stratified, mottled, olive silt loam, 
silty clay loam, and silt. 

Permeability of the Kitsap soil is slow. The available 
water capacity is high. The effective rooting depth is 60 
inches or more. Surface runoff is very rapid, and the 


22 


hazard of water erosion is high. A perched water table is 
at a depth of 1.5 to 2.5 feet during the rainy season in 
winter and spring. This soil is subject to hillside slippage. 
Springs and seeps are common. 

The soils of this complex are used mainly for 
woodland. 

The Indianola soil is suited to Douglas-fir and red 
alder. Based on a 100-year site curve, the average site 
index for Douglas-fir is 131 with CMAI of 132 cubic feet 
per acre. The site index based on a 50-year site curve is 
99 with MAI of 116 cubic feet per acre at 50 years. The 
site index for red alder is 95. 

Cable yarding is the most practical harvest method on 
these steep slopes. 

The Kitsap soil is suited to Douglas-fir, western 
hemlock, western redcedar, and red alder. Based on a 
100-year site curve, the average site index for Douglas- 
fir is 164 with CMAI of 174 cubic feet per acre. The site 
index based on a 50-year site curve is 123 with MAI of 
161 cubic feet per acre at 50 years. Red alder has a site 
index of 102. 

The main limitations for use of this soil for timber 
production are slope, a slowly permeable substratum, 
and a seasonal perched water table during the rainy 
season in winter and spring. Some windthrow can be 
expected when winds are strong and the soil is 
saturated. Soil losses are minimized by shifting road 
building activities to more stable soils and by exercising 
care in the selection of sites for landings and skid trails. 

The soils of this complex are in capability subclass 
Vile. 


22—Kapowsin gravelly loam, 0 to 6 percent slopes. 
This moderately deep, moderately well drained soil is on 
broad uplands and terraces. It formed in glacial till. 
Mapped areas range from 5 to more than 300 acres. 
Native vegetation is conifers and hardwoods. 

The elevation ranges from 0 to 300 feet. The average 
annual precipitation is 30 to 45 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown gravelly loam 
about 5 inches thick. The subsoil is brown and dark 
yellowish brown gravelly ioam about 18 inches thick. The 
substratum is weakly-silica-cemented, compact, mottled, 
olive brown, gravelly loam glacial till to a depth of 60 
inches. Depth to the hardpan ranges from 20 to 32 
inches. 

Included with this soil in mapping are as much as 10 
percent Harstine and Poulsbo soils and about 5 percent 
Kapowsin Variant soil. Also included is up to 10 percent 
Kapowsin soils that have slopes of more than 6 percent. 

Permeability of this Kapowsin soil is moderate above 
the hardpan and very slow through the pan. The 
availabie water capacity is moderate. The effective 
rooting depth is 20 to 32 inches. Runoff is slow, and the 
hazard of water erosion is slight. A perched water table 
is at a depth of 1 to 2 feet during the rainy season. 
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This Kapowsin soil is used mainly for woodiand, 
cropland, and urban development. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is suited to Douglas-fir, western redcedar, and 
red alder. Based on a 100-year site curve, the average 
site index for Douglas-fir is 159 with CMAI of 169 cubic 
feet per acre. The site index based on a 50-year site 
curve is 119 with MAI of 154 cubic feet per acre at 50 
years. 

During the rainy season, the soil is saturated. Some 
windthrow can be expected when the soil is saturated 
and the winds are strong. Red alder quickly invades 
clear-cut areas. Hand planting of Douglas-fir helps to 
establish a more uniform stand than natural seeding. 

This Kapowsin soil is productive cropland if practices 
that maintain tilth and fertility are used. Prevention of 
overgrazing, weed control, fertilization, and supplemental 
irrigation help to maximize forage yields. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is 5 or 6 years of orchardgrass and white clover 
for hay or pasture and 1 year of oats or corn for silage 
or 3 years of strawberries. Most crops respond to 
applications of nitrogen, phosphorus, and potassium. 
Legumes benefit from applications of agricultural lime. 

Depth to the cemented pan and wetness are the main 
limitations for urban development on this soil. Community 
sewage systems are needed because septic tank 
drainage fields fail or do not function properly during the 
rainy season. Excavation for basements, utility lines, and 
drainageways is difficult because of the cemented pan. 
Topsoil needs to be stockpiled and subsequently used to 
cover excavated soil material. Proper site preparation 
includes planning for the safe disposal of runoff. 

This Kapowsin soil is in capability subclass [lw. 


23—Kapowsin gravelly loam, 6 to 15 percent 
slopes. This moderately deep, moderately well drained 
soil is on broad uplands and terraces. It formed in glacial 
till. Mapped areas range from 10 to more than 150 
acres. Native vegetation is conifers and hardwoods. 

The elevation ranges from 0 to 300 feet. The average 
annual precipitation is 30 to 45 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown gravelly loam 
about 5 inches thick. The subsoil is brown and dark 
yellowish brown gravelly loam about 18 inches thick. The 
substratum is weakly-silica-cemented, compact, mottled, 
olive brown, gravelly loam glacial till to a depth of 60 
inches. Depth to the hardpan ranges from 20 to 30 
inches. 

Included with this soil in mapping are about 10 percent 
Harstine and Poulsbo soils that have steeper slopes and 
as much as 10 percent Kapowsin soils that have slopes 
of less than 6 percent. 
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Permeability of this Kapowsin soil is moderate above 
the hardpan and very slow through the pan. The 
available water capacity is moderate. The effective 
rooting depth is 20 to 32 inches. Runoff is medium, and 
the hazard of water erosion is moderate. A perched 
water table is at a depth of 1 to 2 feet during the rainy 
season. 

This Kapowsin soil is used mainly for woodland, 
cropland, and urban development. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is suited to Douglas-fir, western redcedar, and 
red alder. Based on a 100-year site curve, the average 
site index for Douglas-fir is 159 with CMAI of 169 cubic 
feet per acre. The site index based on a 50-year site 
curve is 119 with MAI of 154 cubic feet per acre at 50 
years. 

During the rainy season, the soil is saturated. Some 
windthrow can be expected when the soil is saturated 
and winds are strong. Red alder quickly invades clear-cut 
areas. Hand planting of Douglas-fir helps to establish a 
more uniform stand than natural seeding. 

This soil is productive cropland if practices that reduce 
erosion and maintain tilth and fertility are used. 
Prevention of overgrazing, weed control, fertilization, and 
supplemental irrigation help to maximize forage yields. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. Cultivation and seeding 
should be across the slope. A suitable cropping system 
is 5 or 6 years of orchardgrass and white clover for hay 
or pasture and 1 year of oats or corn for silage or 3 
years of strawberries. Most crops respond to 
applications of nitrogen, phosphorus, and potassium. 
Legumes benefit from applications of agricultural lime. 

Depth to the cemented pan and wetness are the main 
limitations for urban development on this soil. Gommunity 
sewage systems are needed because septic tank 
drainage fields fail or do not function properly during the 
rainy season. Excavation for basements, utility lines, and 
drainageways is difficult because of the cemented pan. 
Topsoil needs to be stockpiled and subsequently used to 
cover excavated soil material. Proper site preparation 
includes planning for the safe disposal of runoff. 

This Kapowsin soil is in capability subclass Ile. 


24—Kapowsin Variant gravelly clay loam, 0 to 5 
percent slopes. This moderately deep, moderately well 
drained soil is on terraces. It formed in thin lacustrine 
sediment over glacial till. Most mapped areas range from 
20 to 300 acres. Native vegetation is conifers and 
hardwoods. 

The elevation ranges from 0 to 160 feet. The average 
annual precipitation is 40 to 50 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 200 days. 

Typically, the surface layer is dark reddish brown 
gravelly clay loam about 7 inches thick. The subsoil is 
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mottled, brown gravelly silty clay loam about 13 inches 
thick. The substratum is a weakly-silica-cemented 
hardpan about 4 inches thick over very compact, gravelly 
sandy loam glacial till. Depth to the hardpan ranges from 
20 to 35 inches. 

Included with this soil in mapping are as much as 8 
percent Kapowsin soils, about 3 percent Kitsap soils, 
and 4 percent Norma and Shaicar soils. 

Permeability of this Kapowsin soil is moderately slow 
to the hardpan and very slow through the pan. The 
available water capacity is low. The effective rooting 
depth is 20 to 35 inches. Runoff is slow, and the hazard 
of water erosion is slight. A perched water table is at a 
depth of 1.5 to 2 feet during the rainy season. 

This Kapowsin Variant soil is used for woodland, 
cropland, and urban development. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is suited to Douglas-fir, western red cedar, 
red alder, and bigleaf maple. Based on a 100-year site 
curve, the average site index for Douglas-fir is 144 with 
CMAI of 150 cubic feet per acre. The site index based 
on a 50-year site curve is 109 with MAI of 135 cubic feet 
per acre at 50 years. 

During the rainy season, the soil is saturated. Some 
windthrow can be expected when the soil is saturated 
and winds are strong. Red alder quickly invades clear-cut 
areas. Hand planting of Douglas-fir helps to establish a 
more uniform stand than natural seeding. 

This Kapowsin Variant soil is productive cropland, 
hayland, and pasture if practices that maintain tilth and 
fertility are used. Prevention of overgrazing, weed 
control, fertilization, and supplemental irrigation help to 
maximize forage yields. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is 5 or 6 years of orchardgrass and white clover 
for hay or pasture and 1 year of oats or corn for silage 
or 3 years of strawberries. Most crops respond to 
applications of nitrogen, phosphorus, and potassium. 
Legumes benefit from applications of agricultural lime. 

Depth to the cemented pan and wetness are the main 
limitations for urban development on this soil. Community 
sewage systems are needed because septic tank 
drainage fields fail or do not function properly during the 
rainy season. Excavation for basements, utility lines, and 
drainageways is difficult because of the cemented pan. 
The compact layer is rippable. Topsoil needs to be 
stockpiled and subsequently used to cover excavated 
soil material. Proper site preparation includes planning 
for the safe disposal of runoff. 

This Kapowsin Variant soil is in capability subclass 
Iilw. 


25—Kilchis very gravelly sandy loam, 15 to 30 
percent slopes. This shallow, well drained soil is on 
ridge crests and side slopes. It formed in residuum from 
basalt. Native vegetation is conifers. 
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The elevation ranges from 300 to 1,700 feet. The 
average annual precipitation is 65 to 80 inches, the 
mean annual air temperature is about 47 degrees F, and 
the average frost-free season is about 160 days. 

Typically, the surface layer is dark reddish brown very 
gravelly sandy loam about 5 inches thick. The subsoil is 
dark reddish brown extremely gravelly loam about 14 
inches thick over fractured basalt. Depth to the basalt 
ranges from 16 to 20 inches. 

Included with this soil in mapping is about 5 percent 
Schneider soils in concave pockets. At the contact line 
with glacial till sediment, there is about 10 percent 
Shelton soils in concave pockets. Also included are 
small areas of Kilchis soils that have slopes of more 
than 30 percent. 

Permeability of this Kilchis soil is moderately rapid. 
The available water capacity is low. The effective rooting 
depth is 16 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is moderate. 

This Kilchis soil is used for woodland, recreation, 
watershed, and wildlife habitat. Recreation is limited to 
hiking trails and hunting. 

This Kilchis soil is suited to Douglas-fir. Based on a 
100-year site curve, the average site index for Douglas- 
fir is 134 with CMAI of 136 cubic feet per acre. The site 
index based on a 50-year site curve is 101 with MAI of 
120 cubic feet per acre at 50 years. 

Some windthrow can be expected when winds are 
strong and the soil is saturated. 

Slope and depth to rock are the main limitations for 
use of this soil for urban development. 

This Kilchis soil is in capability subclass Vie. 


26—Kilchis very gravelly sandy ioam, 30 to 70 
percent slopes. This shallow, well drained soil is on 
ridge crests and side slopes. It formed in residuum from 
basalt. Native vegetation is conifers. 

The elevation ranges from 300 to 1,700 feet. The 
average annual precipitation is 65 to 80 inches, the 
mean annual air temperature is about 47 degrees F, and 
the average frost-free season is about 160 days. 

Typically, the surface layer is dark reddish brown very 
gravelly sandy loam about 5 inches thick. The subsoil is 
dark reddish brown extremely gravelly loam about 14 
inches thick over fractured basalt. Depth to the basalt 
ranges from 16 to 20 inches. 

Included with this Kilchis soil in mapping, and making 
up about 5 percent of the map unit, are Schneider soils 
in concave pockets. Also included are small areas of 
Kilchis soils with slopes of less than 30 percent. 

Permeability of this Kilchis soil is moderately rapid. 
Available water capacity is low. Effective rooting depth is 
16 to 20 inches. Runoff is very rapid, and the hazard of 
water erosion is severe. 

This Kilchis soil is used for recreation, watershed, and 
wildlife habitat. Recreation is limited to hiking trails and 
hunting. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 134 
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with CMAI of 136 cubic feet per acre. The site index 
based on a 50-year site curve is 101 with MAI of 120 
cubic feet per acre at 50 years. 

Some windthrow can be expected when winds are 
strong and soil is saturated. Cable yarding is more 
practical than tractor logging on this soil. 

This Kilchis soil is in capability subclass VIls. 


27—Kilchis-Shelton complex, 30 to 50 percent 
slopes. The soils of this complex are on ridge crests, 
side slopes, moraines, and till plains of uplands. The 
soils formed in material weathered from basalt or glacial 
till. Native vegetation is mainly conifers. 

Elevation ranges from 600 to about 1,400 feet. The 
average annual precipitation is 65 to 80 inches, the 
mean annual air temperature is about 47 degrees F, and 
the average frost-free season is about 170 days. 

This map unit is about 50 percent Kilchis very gravelly 
sandy loam, 30 to 50 percent slopes, and 35 percent 
Shelton very gravelly sandy loam, 30 to 50 percent 
slopes. The Kilchis soil is on sharp ridges and convex 
slopes, and the Shelton soil is on smooth, concave 
slopes. The soils of this complex are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included with this complex in mapping are small areas 
of Schneider soils, and Kilchis soils that have slopes of 
less than 30 percent along narrow drainageways. 

The Kilchis soil is shallow and well drained. It is on 
ridge crests and side slopes and formed in material 
weathered from basalt. Typically, the surface layer is 
dark reddish brown very gravelly sandy loam about 5 
inches thick. The subsoil is dark reddish brown extremely 
gravelly loam about 14 inches thick over fractured basalt. 
Depth to basalt ranges from 16 to 20 inches. 

Permeability of this Kilchis soil is moderately rapid. 
Available water capacity is low. Effective rooting depth is 
16 to 20 inches. Runoff is very rapid and the hazard of 
water erosion is severe. 

The Shelton soil is moderately deep and moderately 
well drained on moraines and till plains. |t formed in 
glacial till. Typically, the surface is covered by a mat of 
needles, leaves, and wood fragments. The subsoil is 
dark reddish brown and dark brown very graveily sandy 
loam about 25 inches thick. The substratum is weakly- 
silica-cemented, very compact glacial till to a depth of 60 
inches or more. Depth to the cemented pan ranges from 
23 to 35 inches. 

Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. Available water 
capacity is low. Effective rooting depth is 23 to 35 
inches. Runoff is very rapid, and the hazard of water 
erosion is severe. A perched water table is at a depth of 
2 to 3 feet during the rainy season. 

The soils of this complex are used for woodland and 
wildlife habitat. 

The Kilchis soil is suited to Douglas-fir. Based on a 
100-year site curve, the average site index for Douglas- 
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fir is 134 with CMAI of 136 cubic feet per acre. The site 
index based on a 50-year site curve is 101 with MAI of 
120 cubic feet per acre at 50 years. Windthrow can be 
expected when winds are strong and the soil is 
saturated. 

The Shelton soil is also suited to Douglas-fir. Based on 
a 100-year site curve, the average site index for 
Douglas-fir is 141 with CMAI of 146 cubic feet per acre. 
The site index based on a 50-year site curve is 107 with 
MAI of 130 cubic feet per acre at 50 years. 

The soils of this complex are in capability subclass 
Vile. 


28—Kitsap silt loam, 2 to 8 percent slopes. This 
deep, moderately well drained soil is on terraces. It 
formed in glacial lake sediment on remnant terraces. The 
vegetation is conifers and hardwoods. Most mapped 
areas average about 30 acres. 

The elevation ranges from 0 to 400 feet. The average 
annual precipitation is 30 to 45 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 
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Typically, the surface layer is very dark grayish brown 
silt loam about 5 inches thick. The upper part of the 
subsoil is mottled, dark yellowish brown silt loam about 8 
inches thick. The lower part of the subsoil is mottled, 
light olive brown silty clay loam about 22 inches thick. 
The substratum to a depth of 60 inches is stratified, 
mottled, olive silt loam and silty clay loam. 

Included with this soil in mapping are up to 12 percent 
Alderwood, Harstine, Poulsbo, Kapowsin, Kapowsin 
Variant, Indianola, and Ragnar soils, and up to 3 percent 
Bellingham and Norma soils in depressions. 

Permeability of this Kitsap soil is slow. The available 
water capacity is high. The effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. A perched water table is at a depth of 
1.5 to 2.5 feet during the rainy season. 

This Kitsap soil is used for cropland and urban 
development. Some areas are used for woodland. 

Hay and pasture are the main crops (fig. 5). 
Strawberries and caneberries, principally raspberries, are 
well suited to this soil. 


Figure 5.—Kitsap silt loam, 2 to 8 percent slopes, used for pasture. 
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This soil is highly productive cropland if practices that 
protect the soil from erosion and maintain soil structure 
and fertility are used. Proper grazing, weed control, and 
supplemental irrigation help to maximize forage yields. 

A suitable cropping system is 5 or 6 years of 
orchardgrass and white clover for hay and pasture 
followed by 1 year of oats or 3 years of strawberries. 
Other cropping systems are hay and pasture for 5 or 6 
years followed by a row crop or caneberries for 1 or 2 
years. Row crops should be planted across the slope. 
The organic matter content can be maintained by 
utilizing all crop residue and plowing under cover crops. 
Most crops respond to fertilization. Legumes benefit from 
applications of agricultural lime. 

This soil is suited to Douglas-fir, western hemlock, red 
alder, bigleaf maple, and western redcedar. Based on a 
100-year site curve, the average site index for Douglas- 
fir is 164 with CMAI of 174 cubic feet per acre. The site 
index based on a 50-year site curve is 123 with MAI of 
161 cubic feet per acre at 50 years. Red alder has a site 
index of 102. 

Windthrow can be expected when winds are strong 
and the soil is saturated. 

Depth to the seasonal perched water table is the main 
limitation for use of this soil for urban development. 
Restricted permeability is also a limitation for septic tank 
absorption fields. 

This Kitsap soil is in capability subclass Ile. 


29—Kitsap silt loam, 8 to 15 percent slopes. This 
deep, moderately well drained soil is on terraces. It 
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formed in glacial lake sediment on remnant terraces. 
Most mapped areas are about 30 acres. The vegetation 
is conifers and hardwoods. 

The elevation ranges from 0 to 400 feet. The average 
annual precipitation is 30 to 45 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 5 inches thick. The upper part of the 
subsoil is dark yellowish brown silt loam about 8 inches 
thick. The lower part of the subsoil is mottled, light olive 
brown silty clay loam about 22 inches thick. The 
substratum to a depth of 60 inches is stratified, mottled, 
olive silt loam and silty clay loam. 

Included with this soil in mapping, and making up as 
much as 10 percent of the map unit, are Alderwood, 
Harstine, Poulsbo, Kapowsin, Ragnar, and Indianola 
soils. Also included are about 2 percent Bellingham and 
Norma soils in depressions. In places this Kitsap soil 
breaks into deep, narrow drainageways containing Kitsap 
soils that have slopes of more than 15 percent. 

Permeability of this Kitsap soil is slow. The available 
water capacity is high. The effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. A perched water table is at a 
depth of 1.5 to 2.5 feet during the rainy season. The soil 
is subject to hillside slippage. 

This Kitsap soil is used for cropland, woodland, and 
urban development. 

Hay and pasture are the main crops (fig. 6). 
Strawberries and caneberries, principally raspberries, are 
well suited to this soil. 


Figure 6.—Kitsap silt loam, 8 to 15 percent slopes, used for pasture and a water storage pond. 
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This Kitsap soil is highly productive cropland if 
practices that protect the soil from erosion and maintain 
soil structure and fertility are used. Proper grazing, weed 
control, and supplemental irrigation help to maximize 
forage yields. 

A suitable cropping system is 5 or 6 years of 
orchardgrass and white clover for hay and pasture 
followed by 1 year of oats or 3 years of strawberries. 
Row crops should be planted across the slope. The 
organic matter content can be maintained by utilizing all 
crop residue and plowing under cover crops. Most crops 
respond to fertilization. Legumes benefit from 
applications of agricultural lime. 

This soil is suited to Douglas-fir, western hemlock, 
western redcedar, bigleaf maple, and red alder. Based 
on a 100-year site curve, the average site index for 
Douglas-fir is 164 with CMAI of 174 cubic feet per acre. 
The site index based on a 50-year curve is 123 with MAI 
of 161 cubic feet per acre at 50 years. Red alder has a 
site index of 102. 

Windthrow can be expected when winds are strong 
and the soil is saturated. 

Slope and depth to the seasonal perched water table 
are the main limitations for use of this soil for urban 
development. Restricted permeability is aiso a limitation 
for septic tank absorption fields. Effluent from absorption 
fields can surface in downslope areas and create a 
hazard to health. A proper site preparation system is one 
that controls runoff, considers the slippage potential, and 
maintains the esthetic value. Springs or seeps are 
exposed on cut slopes during road construction. 

This Kitsap soil is in capability subclass Ille. 


30—Kitsap silt loam, 15 to 30 percent slopes. This 
deep, moderately well drained soil is on terraces. It 
formed in glacial lake sediment on side slopes of 
terraces. Mapped areas are commonly less than 50 
acres. The average slope is about 18 to 20 percent. The 
vegetation is conifers and hardwoods. 

The elevation ranges from 0 to 400 feet. The average 
annual precipitation is 30 to 45 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 5 inches thick. The upper part of the 
subsoil is dark yellowish brown silt loam about 8 inches 
thick. The lower part of the subsoil is mottled, light olive 
brown silty clay loam about 22 inches thick. The 
substratum to a depth of 60 inches is stratified, mottled, 
olive silt loam and silty clay loam. 

Included with this soil in mapping are up to 10 percent 
Alderwood, Kapowsin, Harstine, and Poulsbo soils, and 
about 5 percent Indianola and Ragnar soils. In places, 
sloping areas have developed from soil slumping under 
wet conditions. As a result of this soil movement, a clean 
vertical or nearly vertical slope is exposed uphill. 
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Permeability of this Kitsap soil is slow. The available 
water capacity is high. The effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is severe. A perched water table is at a depth of 
1.5 to 2.5 feet during the rainy season. This soil is 
subject to hillside slippage. 

This Kitsap soil is used mainly for woodland and 
homesites. 

This soil is suited to Douglas-fir, western hemlock, 
western redcedar, bigleaf maple, and red alder. Based 
on a 100-year site curve, the average site index for 
Douglas-fir is 164 with CMAI of 174 cubic feet per acre. 
The site index based on a 50-year site curve is 123 with 
MAI of 161 cubic feet per acre at 50 years. Red alder 
has a site index of 102. 

During logging, soil losses are minimized by special 
erosion control practices and by exercising care in the 
selection of landings and skid trails. Springs and seeps 
are common on cut slopes. Some windthrow can be 
expected when the winds are strong and the soil is 
saturated. 

Slope and depth to the seasonal perched water table 
are the main limitations for use of this soil for urban 
development. Restricted permeability is also a limitation 
for septic tank absorption fields. Effluent from absorption 
fields can surface in downslope areas and create a 
hazard to health. In areas of moderate population 
density, the use of onsite sewage disposal systems 
creates a definite health hazard. A proper site 
preparation system is one that controls runoff, considers 
the slippage potential, and maintains the esthetic value. 
Springs or seeps are exposed, in places, during site 
preparation. 

This Kitsap soil is in capability subclass |Ve. 


31—Kitsap silt loam, 30 to 45 percent slopes. This 
deep, moderately well drained soil is on terraces. It 
formed in glacial lake sediment in steep-sided 
drainageways. The vegetation is conifers and 
hardwoods. 

The elevation ranges from 0 to 400 feet. The average 
annual precipitation is 40 to 45 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 5 inches thick. The upper part of the 
subsoil is dark yellowish brown silt loam about 8 inches 
thick. The lower part of the subsoil is mottled, light olive 
brown silty clay loam about 22 inches thick. The 
substratum to a depth of 60 inches is stratified, mottled, 
olive silt loam and silty clay loam. 

Included with this soil in mapping are up to 4 percent 
Indianola and Ragnar soils, and 3 percent Kitsap soils 
that have slopes of less than 30 percent. Vertical 
escarpments devoid of vegetation are also included. 
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Permeability of this Kitsap soil is slow. The available 
water capacity is high. The effective rooting depth is 60 
inches or more. Runoff is very rapid, and the hazard of 
water erosion is severe. A perched water table is at a 
depth of 1.5 to 2.5 feet during the rainy season. This soil 
is subject to hillside slippage. Springs and seeps are 
common. 

This Kitsap soil is used mainly for woodland. 

This soil is suited to Douglas-fir, western hemlock, 
western redcedar, bigleaf maple, and red alder. Based 
on a 100-year site curve, the average site index for 
Douglas-fir is 164 with CMAI of 174 cubic feet per acre. 
The site index based on a 50-year site curve is 123 with 
MAI of 161 cubic feet per acre at 50 years. Red alder 
has a site index of 102. 

Some windthrow can be expected when the winds are 
strong and the soil is saturated. Soil losses are 
minimized by shifting road building to more stable soils 
and by exercising care in the selection of landings and 
skid trails. 

Slope and depth to the seasonal perched water table 
are the main limitations for use of this soil for urban 
development. Slippage potential must be considered in 
site preparation. Restricted permeability is also a 
limitation for septic tank absorption fields. Effluent from 
absorption fields can surface in downslope areas and 
create a hazard to health. Springs or seeps are exposed 
during site preparation. In most places, springs are used 
as domestic water supply for beach homes. 

This Kitsap soil is in capability subclass Vle. 


32—McKenna gravelly loam. This moderately deep 
over compact glacial till, poorly drained soil formed in 
glacial till. It is on uplands in low lying depressions and 
along drainageways. Native vegetation is hardwoods, 
conifers, sedges, and grasses. Slopes are 0 to 6 
percent. 

The elevation ranges from 50 to 500 feet. The average 
annual precipitation is 35 to 50 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 170 days. 

Typically, the surface layer is dark reddish brown 
gravelly loam about 6 inches thick. The subsoil is grayish 
brown very gravelly loam and very gravelly silt loam 
about 22 inches thick. The upper part of the substratum 
is mottled grayish brown very gravelly loam about 9 
inches thick. The lower part of the substratum to a depth 
of 60 inches is mottled, compacted, gravelly silty clay 
glacial till. Depth to the compact glacial till ranges from 
30 to 40 inches. 

Included with this soil in mapping are as much as 10 
percent Norma soils and 3 percent Kapowsin Variant 
soils. 

Permeability of this McKenna soil is slow to the 
compact glacial till and very slow in it. The available 
water capacity is moderate. The effective rooting depth 
is limited by the seasonal perched water table and the 
depth to compact glacial till. Runoff is ponded during the 
winter months, and water erosion is not a hazard. 
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This McKenna soil is used mainly for woodland, 
pasture, and wildlife habitat. 

This McKenna soil is moderately productive for 
pasture if practices that maintain soil tilth and fertility are 
used. Artificial drainage can be provided by tile or open 
ditches if outlets are available. Weed control, proper 
grazing, and fertilization help to maximize forage yields. 

The organic matter content can be maintained by 
utilizing all crop residue, plowing under cover crops, and 
using a Suitable cropping system. Where the soil is 
drained, a typical cropping system is a pasture of 
orchardgrass and white clover for 5 or 6 years followed 
by oats for 1 or 2 years. A pasture of meadow foxtail, 
timothy, big trefoil, and white clover is suitable for 
undrained areas. Most crops respond to nitrogen, 
phosphorus, and potassium. Legumes benefit from 
applications of agricultural lime. 

The poor drainage limits the suitability of this soil to 
water-tolerant trees, such as red alder, western 
redcedar, and western hemlock. Based on a 50-year site 
curve, the average site index for red alder is 90 with 
CMAI of 101 cubic feet per acre. The site index for 
wesiern redcedar is 90. 

The perched water table remains close to the surface 
throughout the rainy season. When winds are strong and 
the soil is saturated, windthrow can be expected. Unless 
logging roads constructed on this soil use extra roadfill 
and have adequate drainage, movement of equipment is 
restricted to the dry season. 

Undrained areas of the McKenna soil provide ideal 
habitat for such waterfowl as mallard, pintail, and wood 
ducks. Seeding of water-tolerant plants helps to improve 
the habitat for wildlife. 

This soil is poorly suited to homesites because of a 
perched water table and ponding during the rainy 
season. Restricted permeability is also a limitation for 
use of this soil for septic tank absorption fields. 

This McKenna soil is in capability subclass IVw. 


33—Mukilteo peat. This deep, very poorly drained soil 
is on long, narrow, backwater depressions of the major 
river valleys and upland depressional areas. It formed in 
organic material mostly of partly decomposed plant 
remains. The remains are mainly reeds, sedges, and 
water-tolerant shrubs and grasses. Slopes are 0 to 1 
percent. 

The elevation ranges from 0 to 300 feet. The average 
annual precipitation is 40 to 70 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 170 days. 

Typically, the surface layer is dark reddish brown peat 
about 6 inches thick. The underlying material to a depth 
of 60 inches is dark reddish brown peat. 

Included with this soil in mapping are as much as 10 
percent Shalcar soils and about 2 percent Semiahmoo 
soils. 

Permeability of this Mukilteo soil is moderate. The 
available water capacity is high. The effective rooting 
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depth is limited by a high water table. Runoff is ponded 
during the winter months, and water erosion is not a 
hazard or is a slight hazard. 

This Mukilteo soil is used mainly for migratory 
waterfowl habitat. A few areas are drained and used 
mainly for pasture, hay, and silage. 

This soil is productive as pasture and cropland only if 
dikes are constructed to control ponding, the water table 
is lowered during the growing season by pumping, and 
proper management practices are used. Subsidence is 
minimized if the water table is maintained immediately 
below the root zone and allowed to return to the surface 
during the nongrowing season. Where the soil is drained, 
a suitable cropping system is a pasture of orchardgrass 
and white clover for 5 or 6 years followed by oats for 1 
or 2 years; or continuous cropping with vegetables, 
including an annual winter cover crop utilized as green 
manure. Most crops respond to nitrogen, phosphorus, 
and potassium. Legumes benefit from applications of 
agricultural lime. 

In undrained areas, this soil provides ideal habitat for 
waterfowl, such as mallard, pintail, and wood ducks. 
Seeding of water-tolerant plants helps to improve the 
habitat for wildlife. 

This soil is poorly suited to homesites because of 
depth to the high water table, ponding, and subsidence. 
It is unable to support a load without settling. Onsite 
sewage disposal systems function improperly or fail 
because of the high water table and ponding. 

This Mukilteo soil is in capability subclass Ilw. 


34—Neilton gravelly loamy sand, 0 to 3 percent 
slopes. This deep, excessively drained soil is on 
terraces, benches, and uplands. It formed in stratified, 
gravelly and sandy glacial outwash. Mapped areas are 
about 10 to 200 acres. The vegetation is conifers. 

The elevation ranges from 40 to 400 feet. The average 
annual precipitation is 30 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown gravelly 
loamy sand about 4 inches thick. The subsoil is brown 
very gravelly loamy sand about 15 inches thick. The 
substratum to a depth of 60 inches is very gravelly sand. 

Included with this soil in mapping are about 5 percent 
Neilton soils that have slopes of more than 3 percent, 
and about 10 percent Indianola soils. 

Permeability of this Neilton soil is rapid to a depth of 
19 inches and very rapid in the substratum. The 
available water capacity is low. The effective rooting 
depth is 60 inches or more. Runoff is very slow, and the 
hazard of waier erosion is slight. 

This Neilton soil is used for woodland and urban 
development. Some small areas are used for pasture. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 125 
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with CMAI of 122 cubic feet per acre. The site index 
based on a 50-year site curve is 95 with MAI of 108 
cubic feet per acre at 50 years. 

Trees can be harvested throughout the year by using 
proper equipment. This soil is capable of moderate 
production of floral greenery, such as saial, evergreen 
huckleberry, and western swordfern. Douglas-fir 
responds to nitrogen fertilizer. 

Proper grazing, weed control, and supplemental 
irrigation help to maximize forage yields for pasture. 

This soil is well suited to urban development. 
Cutbanks may cave in excavations. 

This Neilton soil is in capability subclass VIs. 


35—Neilton gravelly loamy sand, 3 to 15 percent 
slopes. This deep, excessively drained soil is on 
terraces, benches, and uplands. It formed in stratified, 
gravelly and sandy glacial outwash. Mapped areas are 
about 5 to 100 acres. The vegetation is conifers. 

Elevation ranges from 50 to 400 feet. The average 
annual precipitation is 30 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown gravelly 
loamy sand about 4 inches thick. The subsoil is brown 
very gravelly loamy sand about 15 inches thick. The 
substratum to a depth of 60 inches is very gravelly sand. 

Included with this soil in mapping are about 5 percent 
Neilton soils that have slopes of more than 15 percent 
and about 5 percent Indianola and Ragnar soils. 

Permeability of this Neilton soil is rapid to a depth of 
19 inches and very rapid in the substratum. The 
available water capacity is low. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. 

This Neilton soil is used for woodland and urban 
development (fig. 7). Some small areas are used for 
pasture. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 125 
with CMAI of 122 cubic feet per acre. The site index 
based on a 50-year site curve is 95 with MAI of 108 
cubic feet per acre at 50 years. 

Trees may be harvested throughout the year by using 
proper equipment. This soil is capable of moderate 
production of floral greenery, such as salal, evergreen 
huckleberry, and western swordfern. Douglas-fir 
responds to nitrogen fertilizer. 

Proper grazing, weed control, and supplemental 
irrigation help to maximize forage yields for pasture. All 
tillage operations in preparing seedbeds for pasture 
should be across the slope or on the contour. 

The main limitation for urban development is slope. 
Cutbanks may cave in excavations. 

This Neilton soil is in capability subclass VIs. 
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Figure 7.—Neilton gravelly loamy sand, 3 to 15 percent slopes. Douglas-fir is the dominant tree. 


36—Neilton gravelly loamy sand, 15 to 30 percent 
slopes. This deep, excessively drained soil is on 
terraces, benches, and uplands. It formed in stratified, 
gravelly and sandy glacial outwash. Mapped areas are 
about 15 to 160 acres. The vegetation is conifers. 

The elevation ranges from 50 to 400 feet. The average 
annual precipitation is 30 to 55 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown gravelly 
loamy sand about 4 inches thick. The subsoil is brown 


very gravelly loamy sand about 15 inches thick. The 
substratum to a depth of 60 inches is very gravelly sand. 

Included with this soil in mapping are about 10 percent 
Neilton soils that have slopes of more than 30 percent 
or less than 15 percent. Also included are about 5 
percent Indianola and Ragnar soils. 

Permeability of this Neilton soil is rapid to a depth of 
19 inches and very rapid in the substratum. The 
available water capacity is low. The effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. 
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This Neilton soil is used mainly for woodland. A few 
areas are used for urban development. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 125 
with CMAI of 122 cubic feet per acre. The site index 
based on a 50-year site curve is 95 with MAI of 108 
cubic feet per acre at 50 years. 

In places, trees are harvested throughout the year by 
using proper equipment. This soil is capable of moderate 
production of floral greenery, such as salal, evergreen 
huckleberry, and western swordfern. Douglas-fir 
responds to nitrogen fertilizer. 

The main limitation for urban development is slope. In 
places, cutbanks cave in excavations. 

This Neilton soil is in capability subclass Vis. 


37—Norma fine sandy loam. This deep, poorly 
drained soil is on long, narrow stream bottoms and on till 
plain depressions in the uplands. It formed in mixed 
glacial alluvium. Slopes are mainly 0 to 3 percent. Native 
vegetation is sedges, grasses, conifers, and hardwoods. 

The elevation ranges from 0 to 300 feet. The average 
annual precipitation is 35 to 60 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 170 days. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The subsoil is 
distinctly mottled, light olive brown fine sandy loam about 
14 inches thick. The substratum to a depth of 60 inches 
is mottled, olive gray and dark yellowish brown stratified 
sandy loam, clay loam, and loamy sand. 

Included with this soil in mapping, and making up 
about 10 percent of the map unit, are Bellingham, 
McKenna, and Shalcar soils. Also included are small 
areas that have an organic surface layer as thick as 5 
inches, and small areas that have a sand substratum. 

Permeability of this Norma soil is moderately rapid. 
The available water capacity is high. The effective 
rooting depth is limited by a high water table. Runoff is 
ponded, and the hazard of water erosion is slight. This 
soil is ponded during the winter months. 

This Norma soil is used for woodland, pasture, and 
wildlife habitat. 

This soil is moderately productive for pasture if 
practices that maintain tilth and fertility are used. 
Drainage can be provided by tile or open ditch methods 
if outlets are available. Weed control, prevention of 
overgrazing, and fertilization help to maximize forage 
yields. 

The organic matter content can be maintained by 
using all crop residue, plowing under cover crops, and 
using a suitable cropping system. If the soil is artificially 
drained, a typical cropping system is pasture of 
orchardgrass and white clover for 5 or 6 years followed 
by oats for 1 or 2 years. A pasture of meadow foxtail, 
timothy, alsike clover, and white clover is suitable for 
undrained areas. Most crops respond to nitrogen, 
phosphorus, and potassium. Legumes benefit from 
applications of agricultural lime. 
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This soil provides excellent habitat for such waterfowl 
as mallard, pintail, and wood ducks. Seeding of selected 
plants helps to improve the wetland wildlife habitat. 

This soil is suited to red alder, western redcedar, and 
western hemlock. Based on a 50-year site curve, the 
average site index for red alder is 90 with CMAI of 101 
cubic feet per acre. 

Logging roads constructed on this soil require 
additional ballast and drainage; otherwise, the movement 
of equipment is restricted to the dry season. Windthrow 
can be expected when winds are strong and the soil is 
saturated. 

This soil is poorly suited to homesites because of the 
depth to the high water table and ponding. Onsite 
sewage disposal systems do not function properly 
because of the wetness and ponding. 

This Norma soil is in capability subclass IVw. 


38—Pits. This miscellaneous area is open pits from 
which gravel and sand have been excavated. The pits 
are 5 to 50 acres. Most gravel pits are in areas of 
Kilchis, Schneider, Neilton, Grove, Indianola, and Ragnar 
soils, and a few are in Alderwood soils. The excavated 
gravelly material and some sandy material is used mainly 
for road construction and ballast. 

39—Poulsbo gravelly sandy loam, 0 to 6 percent 
slopes. This moderately deep, moderately well drained 
soil is on broad uplands. It formed in glacial till. Most 
mapped areas are long and narrow and oriented north to 
south. Areas average about 100 acres. Native vegetation 
is conifers and hardwoods. 

The elevation ranges from 0 to 450 feet. The average 
annual precipitation is 30 to 40 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 210 days. 

Typically, the surface of this soil is covered by a 2-inch 
mat of undecomposed and partially decomposed 
needles, leaves, and wood fragments. The subsurface 
layer is dark grayish brown gravelly sandy loam 2 inches 
thick. The subsoil is dark brown and dark yellowish 
brown gravelly sandy loam 22 inches thick. The 
substratum is a weakly-silica-cemented hardpan about 4 
inches thick over very compact, gravelly sandy loam 
glacial till. Depth to the hardpan ranges from 20 to 40 
inches. 

Included with this soil in mapping, and making up as 
much as 10 percent of the map unit, are Ragnar soils 
and small pockets of Sinclair soils. Also included is a soil 
similar to this Poulsbo soil that has a compact sandy till 
layer at a depth of about 30 inches. 

Permeability of this Poulsbo soil is moderately rapid 
above the hardpan and very slow through the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Runoff is slow, and 
the hazard of water erosion is slight. A perched water 
table is at a depth of 1 to 2.5 feet during the rainy 
season. 
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This Poulsbo soil is used mainly for woodland. Some 
areas are used for cropland, hay, pasture, and urban 
development. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 161 
with CMAI of 171 cubic feet per acre. The site index 
based on a 50-year site curve is 121 with MAI of 158 
cubic feet per acre at 50 years. 

During periods of heavy rainfall, a perched water table 
is at a shallow depth for a short time. Trees are subject 
to windthrow when winds are strong and the soil is 
saturated. Rooting depth is limited by the cemented pan. 

Crop yields are moderate if practices that maintain soil 
tilth and fertility are used. Proper grazing practices, weed 
control, and supplemental irrigation increase forage 
yields. 

The organic matter content can be maintained by 
using crop residue, plowing under cover crops, and using 
a suitable cropping system. A suitable cropping system is 
a pasture of orchardgrass and white clover for 5 or 6 
years followed by oats for 1 year. Most crops respond to 
nitrogen, phosphorus, and potassium. Legumes benefit 
from applications of agricultural lime. 

This soil is suited to urban development if community 
sewage systems are built. Wetness and the cemented 
pan are the main limitations. In areas of moderate and 
high population density, onsite septic tank absorption 
systems often fail or do not function properly during 
periods of high rainfall because of wetness and depth to 
the pan. 

This Poulsbo soil is in capability subclass IVw. 


40—Poulsbo gravelly sandy loam, 6 to 15 percent 
slopes. This moderately deep, moderately well drained 
soil is on broad uplands. It formed in glacial till. Most 
mapped areas are long and narrow and oriented north to 
south. Areas average about 80 acres. Native vegetation 
is conifers and hardwoods. 

The elevation ranges from 0 to 450 feet. The average 
annual precipitation is 30 to 40 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 210 days. 

Typically, the surface of this soil is covered by a 2-inch 
mat of undecomposed and partially decomposed 
needles, leaves, and wood fragments. The subsurface 
layer is dark grayish brown gravelly sandy loam 2 inches 
thick. The subsoil is dark brown and dark yellowish 
brown gravelly sandy loam 22 inches thick. The 
substratum is a weakly-silica-cemented hardpan about 4 
inches thick over very compact gravelly sandy loam 
glacial till. Depth to the hardpan ranges from 20 to 40 
inches. 

Included with this soil in mapping are as much as 10 
percent Ragnar soils and about 5 percent Poulsbo soils 
that have slopes of more than 15 percent or less than 6 
percent. Also included is a soil similar to this Poulsbo 
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soil that has a compact sandy till layer at a depth of 
about 30 inches. 

Permeability of this Poulsbo soil is moderately rapid 
above the hardpan and very slow through the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Runoff is slow, and 
the hazard of water erosion is slight. A perched water 
table is at a depth of 1 to 2.5 feet during the rainy 
season. 

This Poulsbo soil is used mainly for woodland. Small 
areas are used for cropland, hay, pasture, and urban 
development. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 161 
with CMAI of 171 cubic feet per acre. The site index 
based on a 50-year site curve is 121 with MAI of 158 
cubic feet per acre at 50 years. 

During periods of heavy rainfall, a perched water table 
is at a shallow depth for a short time. Trees are subject 
to windthrow when winds are strong and the soil is 
saturated. Rooting depth is limited by the cemented pan. 

Crop yields are moderate if practices that maintain soil 
tilth and fertility are used. All tillage operations should be 
across the slope or on the contour. Proper grazing 
practices, weed control, and supplemental irrigation 
increase forage yields. 

The organic matter content can be maintained by 
using crop residue, plowing under cover crops, and using 
a suitable cropping system. A suitable cropping system is 
pasture of orchardgrass and white clover for 5 or 6 years 
followed by oats for 1 year. Most crops respond to 
nitrogen, phosphorus, and potassium. Legumes benefit 
from applications of agricultural lime. 

This soil is suited to urban development if community 
sewage systems are built. Slope, wetness, and the 
cemented pan are the main limitations. In areas of 
moderate and high population density, onsite septic tank 
absorption systems often fail or do not function properly 
during periods of high rainfall because of wetness and 
depth to the pan. 

This Poulsbo soil is in capability subclass IVe. 


41—Poulsbo gravelly sandy loam, 15 to 30 percent 
slopes. This moderately deep, moderately well drained 
soil is on broad uplands. It formed in glacial till. Most 
mapped areas are long and narrow and oriented north to 
south. Areas average about 50 acres. Native vegetation 
is conifers and hardwoods. 

The elevation ranges from 0 to 450 feet. The average 
annual precipitation is 30 to 40 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 210 days. 

Typically, the surface of this soil is covered by a 2-inch 
mat of undecomposed and partially decomposed 
needles, leaves, and wood fragments. The subsurface 
layer is dark grayish brown gravelly sandy loam 2 inches 
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thick. The subsoil is dark brown and dark yellowish 
brown gravelly sandy loam 22 inches thick. The 
substratum is a weakly-silica-cemented hardpan about 4 
inches thick over very compact, gravelly sandy loam 
glacial till. Depth to the hardpan ranges from 20 to 40 
inches. 

Included with this soil in mapping are as much as 10 
percent Ragnar soils, and about 5 percent Poulsbo soils 
that have slopes of more than 30 percent or less than 
15 percent. Also included is a soil similar to this Poulsbo 
soil that has a compact sandy till layer at a depth of 
about 30 inches. 

Permeability of this Poulsbo soil is moderately rapid 
above the hardpan and very slow through the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Runoff is medium, 
and the hazard of water erosion is moderate. A perched 
water table is at a depth of 1 to 2.5 feet during the rainy 
season. 

This Poulsbo soil is used mainly for woodiand. Small 
areas are used for cropland, hay, pasture, and urban 
development. 

Brush picking for floral arrangements is an important 
minor industry. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 164 
with CMAI of 171 cubic feet per acre. The site index 
based on a 50-year site curve is 121 with MAI of 158 
cubic feet per acre at 50 years. 

During periods of heavy rainfall, a perched water table 
is at a shallow depth for a short time. Trees are subject 
to windthrow when winds are strong and the soil is 
saturated. Rooting depth is limited by the cemented pan. 

Crop yields are moderate if practices that maintain soil 
tilth and fertility are used. All tillage operations should be 
across the slope or on the contour. Proper grazing 
practices, weed control, and supplemental irrigation 
increase forage yields. 

The organic matter content can be maintained by 
using crop residue, plowing under cover crops, and using 
a suitable cropping system. A suitable cropping system is 
a pasture of orchardgrass and white clover for 5 or 6 
years followed by oats for 1 year. Most crops respond to 
nitrogen, phosphorus, and potassium. Legumes benefit 
from applications of agricultural lime. 

This soil is poorly suited to urban development 
because of slope, wetness, and depth to the pan. In 
areas of moderate and high population density, onsite 
sewage disposal systems often fail or do not function 
properly during periods of high rainfall because of 
wetness and the depth to the pan. 

This Poulsbo soil is in capability subclass Ve. 


42--Poulsbo-Ragnar complex, 0 to 6 percent 
slopes. The soils of this complex are on broad uplands 
and terraces. They formed in glacial till and glacial 
outwash. Native vegetation is a mixed stand of conifers 
and hardwoods. 
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The elevation ranges from 0 to about 400 feet. The 
average annual precipitation is 30 to 40 inches, the 
mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 190 days. 

This complex is about 40 percent Poulsbo gravelly 
sandy loam, 0 to 6 percent slopes, and about 30 percent 
Ragnar fine sandy loam, 0 to 6 percent slopes. The soils 
of this complex are so intricately intermingled that it was 
not practical to map them separately at the scale used. 

Included with these soils in mapping, and making up 
about 30 percent of the complex, is a soil similar to the 
Poulsbo soil that has a compact sandy till layer at a 
depth of about 30 inches. Small areas of soils that have 
slopes of more than 6 percent are also included in this 
complex. 

The Poulsbo soil is moderately deep and moderately 
well drained. It formed in glacial till. Typically, the surface 
of the soil is covered by a 2-inch mat of undecomposed 
and partially decomposed needles, leaves, and wood 
fragments. The subsurface layer is dark grayish brown 
gravelly sandy loam 2 inches thick. The subsoil is dark 
brown and dark yellowish brown gravelly sandy loam 22 
inches thick. The substratum is a weakly-silica-cemented 
hardpan about 4 inches thick over very compact, gravelly 
sandy loam glacial till. Depth to the hardpan ranges from 
20 to 40 inches. 

Permeability of this Poulsbo soil is moderately rapid 
above the hardpan and very slow through the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Runoff is slow, and 
the hazard of water erosion is slight. A perched water 
table is at a depth of 1 to 2.5 feet during the rainy 
season. 

The Ragnar soil is deep and well drained. It formed on 
glacial outwash terraces. Typically, the soil has a surface 
layer of dark brown fine sandy loam 4 inches thick. The 
subsoil is dark yellowish brown fine sandy loam about 17 
inches thick. The substratum to a depth of 60 inches is 
grayish brown and light brownish gray loamy sand. 

Permeability of this Ragnar soil is moderately rapid. 
The available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is moderate. 

The soils of this complex are used mainly for 
woodland. A few small areas are used for pasture, hay, 
cropland, and homesites. 

Brush picking for floral arrangements is an important 
minor industry. 

The Poulsbo soil is suited to Douglas-fir. Based on a 
100-year site curve, the average site index for Douglas- 
fir is 161 with CMAI of 171 cubic feet per acre. The site 
index based on a 50-year site curve is 121 with MAI of 
158 cubic feet per acre at 50 years. 

During periods of heavy rainfall, a perched water table 
is at a shallow depth in this Poulsbo soil for a short time. 
Trees are subject to windthrow when winds are strong 
and the soil is saturated. Rooting depth is limited by the 
cemented pan. 
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The Ragnar soil is well suited to Douglas-fir, western 
hemlock, and red alder. Based on a 100-year site curve, 
the average site index for Douglas-fir is 167 with CMAI of 
178 cubic feet per acre. The site index based on a 50- 
year site curve is 125 with MAI of 165 cubic feet per 
acre at 50 years. 

This Ragnar soil is capable of producing moderate 
amounts of floral greenery, such as salal, evergreen 
huckleberry, and western swordfern. 

Crop yields are moderate if practices that maintain soil 
tilth and fertility are used. Proper grazing practices, weed 
control, and supplemental irrigation increase forage 
yields. 

The organic matter content can be maintained by 
using crop residue, plowing under cover crops, and using 
a suitable cropping system. A suitable cropping system is 
a pasture of orchardgrass and white clover for 5 or 6 
years followed by oats for 1 year. Most crops respond to 
nitrogen, phosphorus, and potassium. Legumes benefit 
from applications of agricultural lime. 

The main limitations of the Poulsbo soil for homesites 
are the depth to the cemented pan and wetness. Septic 
tank absorption fields may not function properly during 
periods of high rainfall because of wetness and depth to 
the pan. The Ragnar soil is well suited to urban 
development, but cutbanks may cave. 

The soils of this complex are in capability subclass 
Vw. 


43—Poulsbo-Ragnar complex, 6 to 15 percent 
slopes. The soils of this complex are on broad uplands. 
They formed in glacial till and glacial outwash. Native 
vegetation is a mixed stand of conifers and hardwoods. 

The elevation ranges from 0 to about 400 feet. The 
average annual precipitation is 30 to 40 inches, the 
mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 190 days. 

This complex is about 40 percent Poulsbo gravelly 
sandy loam, 6 to 15 percent slopes, and about 30 
percent Ragnar fine sandy loam, 6 to 15 percent slopes. 
The soils of this complex are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included with these soils in mapping, and making up 
about 30 percent of the complex, is a soil similar to 
Poulsbo soil that has a compact sandy till layer at a 
depth of about 30 inches. Small areas of soils that have 
slopes of more than 15 percent are also included in this 
complex. 

The Poulsbo soil is moderately deep and moderately 
well drained. It formed in glacial till. Typically, the surface 
of the soil is covered by a 2-inch mat of undecomposed 
and partially decomposed needles, leaves, and wood 
fragments. The subsurface layer is dark grayish brown 
gravelly sandy loam 2 inches thick. The subsoil is dark 
brown and dark yellowish brown gravelly sandy loam 22 
inches thick. The substratum is a weakly-silica-cemented 

tardpan about 4 inches thick over very compact, gravelly 
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sandy loam glacial till. Depth to the hardpan ranges from 
20 to 40 inches. 

Permeability of this Poulsbo soil is moderately rapid 
above the hardpan and very slow through the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Runoff is slow, and 
the hazard of water erosion is slight. A perched water 
table is at a depth of 1 to 2.5 feet during the rainy 
season. 

The Ragnar soil is deep and well drained. It formed on 
glacial outwash terraces. Typically, the Ragnar soil has a 
surface layer of dark brown fine sandy loam 4 inches 
thick. The subsoil is dark yellowish brown fine sandy 
loam about 17 inches thick. The substratum to a depth 
of 60 inches is grayish brown and light brownish gray 
loamy sand. 

Permeability of this Ragnar soil is moderately rapid. 
The available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is severe. 

The soils of this complex are used mainly for 
woodland. Small areas are used for pasture, hay, 
cropland, and homesites. Brush picking for floral 
arrangements is an important minor industry. 

The Poulsbo soil is suited to Douglas-fir. Based on a 
100-year site curve, the average site index for Douglas- 
fir is 161 with CMAI of 171 cubic feet per acre. The site 
index based on a 50-year site curve is 121 with MAI of 
158 cubic feet per acre at 50 years. During periods of 
heavy rainfall, a perched water table is at a shallow 
depth for a short time. Trees are subject to windthrow 
when winds are strong and the soil is saturated. Rooting 
depth is limited by the cemented pan. 

This Ragnar soil is well suited to Douglas-fir, western 
hemlock, and red alder. Based on a 100-year site curve, 
the average site index for Douglas-fir is 167 with CMAI of 
178 cubic feet per acre. Based on a 50-year site curve, 
the average site index is 125 with MAI of 165 cubic feet 
per acre at 50 years. 

Crop yields are moderate if practices that maintain soil 
tith and fertility are used. All tillage operations should be 
on the contour or across the slope. Proper grazing 
practices, weed control, and supplemental irrigation 
increase forage yields. 

The organic matter content can be maintained by 
using all crop residue, plowing uncer cover crops, and 
using a suitable cropping system. A suitable cropping 
system is a pasture of orchardgrass and white clover for 
5 or 6 years followed by oats for 1 year. Most crops 
respond to nitrogen, phosphorus, and potassium. 
Legumes benefit from applications of agricultural lime. 

The main limitation of the Poulsbo and Ragnar soils 
for homesites is slope. Depth to the cemented pan and 
wetness are limitations of the Poulsbo soil. Excavation is 
limited by the cemented pan. Septic tank absorption 
fields may not function properly during periods of high 
rainfall because of wetness and depth to the pan. The 
Ragnar soil is well suited to urban development, but 
cutbanks may cave. 
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The soils of this complex are in capability subclass 
Ve. 


44—Ragnar fine sandy loam, 0 to 6 percent slopes. 
This deep, well drained soil is on terraces and uplands. lt 
formed in glacial outwash. Native vegetation is conifers 
and hardwoods. 

The elevation ranges from 0 to 500 feet. The average 
annual precipitation is 35 to 65 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown fine sandy 
loam 4 inches thick. The subsoil is dark yellowish brown 
fine sandy loam about 17 inches thick. The substratum 
to a depth of 60 inches is grayish brown and light 
brownish gray loamy sand. 

Included with this soil in mapping are as much as 8 
percent Poulsbo and Indianola soils, and about 6 percent 
Ragnar soils that have slopes of more than 6 percent. 

Permeability of this Ragnar soil is moderately rapid. 
The available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is moderate. 

This Ragnar soil is used mainly for woodland and 
urban land. Some areas are used for hay, pasture, and 
cropland. 

This soil is suited to Douglas-fir, western hemlock, and 
red alder. Based on a 100-year site curve, the average 
site index for Douglas-fir is 167 with CMAI of 178 cubic 
feet per acre. The site index based on a 50-year site 
curve is 125 with MAI of 165 cubic feet per acre at 50 
years. 

This Ragnar soil is moderately productive cropland if 
practices that maintain soil tilth and fertility are used. 
Weed control, proper grazing, and fertilization help to 
maximize forage yields. 

The organic matter content can be maintained by 
utilizing crop residue, plowing under cover crops, and 
using a suitable cropping system. A suitable cropping 
system is pasture of orchardgrass and white clover for 5 
or 6 years followed by oats for 1 year or strawberries for 
3 years. Most crops respond to nitrogen, phosphorus, 
and potassium. Legumes benefit from applications of 
agricultural lime. 

This soil is well suited to urban development. 
Cutbanks may cave in excavations. 

This Ragnar soil is in capability subclass IVs. 


45—Ragnar fine sandy loam, 6 to 15 percent 
slopes. This deep, well drained soil is on terraces and 
uplands. It formed in glacial outwash. Native vegetation 
is conifers and hardwoods. 

The elevation ranges from 0 to 500 feet. The average 
annual precipitation is 35 to 65 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown fine sandy 
loam 4 inches thick. The subsoil is dark yellowish brown 
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fine sandy loam about 17 inches thick. The substratum 
to a depth of 60 inches is grayish brown and light 
brownish gray loamy sand. 

Included with this soil in mapping are as much as 10 
percent Poulsbo and Indianola soils, and about 5 percent 
Ragnar soils that have slopes of more than 15 percent 
or less than 6 percent. 

Permeability of this Ragnar soil is moderately rapid. 
The available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is severe. 

This Ragnar soil is used mainly for woodland. Some 
areas are used for hay, pasture, cropland, and 
homesites. 

This soil is suited to Douglas-fir, western hemlock, and 
red alder. Based on a 100-year site curve, the average 
site index for Douglas-fir is 167 with CMAI of 178 cubic 
feet per acre. The site index based on a 50-year site 
curve is 125 with MAI of 165 cubic feet per acre at 50 
years. 

This Ragnar soil is moderately productive cropland if 
practices that maintain soil tilth and fertility are used. 
Weed control, proper grazing, and fertilizer help to 
maximize forage yields. 

The organic matter content can be maintained by 
utilizing all crop residue, plowing under cover crops, and 
using suitable cropping systems. All tillage operations 
should be on the contour or across the slope. A suitable 
cropping system is a pasture of orchardgrass and white 
clover for 5 or 6 years followed by oats for 1 year or 
strawberries for 3 years. Most crops respond to nitrogen, 
phosphorus, and potassium. Legumes benefit from 
applications of agricultural lime. 

The main limitation for use of this soil for urban 
development is slope. Cutbanks may cave in 
excavations. 

This Ragnar soil is in capability subclass |Ve. 


46—Ragnar fine sandy loam, 15 to 30 percent 
slopes. This deep, well drained soil is on terraces and 
uplands. {t formed in glacial outwash. Native vegetation 
is conifers and hardwoods. 

The elevation ranges from 0 to 500 feet. The average 
annual precipitation is 35 to 65 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is dark brown fine sandy 
loam 4 inches thick. The subsoil is dark yellowish brown 
fine sandy loam about 17 inches thick. The substratum 
to a depth of 60 inches is grayish brown and light 
brownish gray loamy sand. 

Included with this soil in mapping are as much as 10 
percent Poulsbo and Indianola soils, and about 5 percent 
Ragnar soils that have slopes of more than 30 percent 
and rolling slopes of less than 15 percent. 

Permeability of this Ragnar soil is moderately rapid. 
The available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is severe. 
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This Ragnar soil is used mainly for woodland. Some 
areas are used for urban development. 

This soil is suited to Douglas-fir, western hemlock, and 
red alder. Based on a 100-year site curve, the average 
site index for Douglas-fir is 139 with CMAI of 144 cubic 
feet per acre. The site index based on a 50-year site 
curve is 105 with MAI of 127 cubic feet per acre at 50 
years. 

The main limitation for urban development on this soil 
is slope. Deep cuts made during road construction 
expose unstable soil material. Cutbanks may cave. A site 
preparation system that controls runoff and maintains 
the esthetic value is needed. 

This Ragnar soil is in capability subclass |Ve. 


47—Ragnar-Poulsbo complex, 15 to 30 percent 
slopes. The soils of this complex are on broad uplands. 
They formed in glacial till and glacial outwash. Native 
vegetation is a mixed stand of conifers and hardwoods. 

The elevation ranges from 0 to about 400 feet. The 
average annual precipitation is 25 to 40 inches, the 
mean annual air temperature is about 50 degrees F, and 
the average frost-free season is about 190 days. 

This complex is about 45 percent Ragnar fine sandy 
loam, 15 to 30 percent slopes, and about 30 percent 
Poulsbo gravelly sandy loam, 15 to 30 percent slopes. 
The soils of this complex are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included with this complex is about 25 percent of a 
soil similar to the Poulsbo soil that has a compact sandy 
till layer at a depth of about 30 inches. Small areas of 
soils that have slopes of more than 30 percent are also 
included. 

The Ragnar soil is deep and well drained. It formed in 
glacial outwash. Typically, the soil has a surface layer of 
dark brown fine sandy loam 4 inches thick. The subsoil 
is dark yellowish brown fine sandy loam about 17 inches 
thick. The substratum to a depth of 60 inches or more is 
grayish brown and light brownish gray loamy sand. 

Permeability of this Ragnar soil is moderately rapid. 
The available water capacity is moderate. The effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is severe. 

The Poulsbo soil is moderately deep and moderately 
well drained. It formed in glacial till. Typically, the surface 
of this soil is covered by a 2-inch mat of undecomposed 
and partially decomposed needles, leaves, and wood 
fragments. The subsurface layer is dark grayish brown 
gravelly sandy loam 2 inches thick. The subsoil is dark 
brown and dark yellowish brown gravelly sandy loam 22 
inches thick. The substratum is a weakly-silica-cemented 
hardpan about 4 inches thick over very compact, gravelly 
sandy loam glacial till. Depth to the hardpan ranges from 
20 to 40 inches. 

Permeability of this Poulsbo soil is moderately rapid 
above the hardpan and very slow through the hardpan. 
The available water capacity is low. The effective rooting 


Soil survey 


depth ranges from 20 to 40 inches. Runoff is medium, 
and the hazard of water erosion is severe. A perched 
water table is at a depth of 1 to 2.5 feet during the rainy 
season. 

The soils of this complex are used mainly for 
woodiand. 

This Ragnar soil is suited to Douglas-fir, western 
hemlock, and red alder. Based on a 100-year site curve, 
the average site index for Douglas-fir is 139 with CMAI of 
144 cubic feet per acre. The site index based on a 50- 
year site curve is 105 with MAI of 127 cubic feet per 
acre at 50 years. 

Based on a 100-year site curve for Poulsbo soil, the 
average site index for Douglas-fir is 161 with CMAI of 
171 cubic feet per acre. Based on a 50-year site curve, 
the average site index is 121 with MAI of 158 cubic feet 
per acre at 50 years. 

Windthrow can be expected when winds are strong 
and the soil is saturated. 

The soils in this complex are in capability subclass 
IVe. 


48—Schneider very gravelly loam, 45 to 70 percent 
slopes. This deep, weil drained soil is on uplands. It 
formed in colluvium from basalt. Native vegetation is 
conifers and shrubs. 

The elevation ranges from 100 to 1,500 feet. The 
average annual precipitation is 60 to 75 inches, the 
mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

Typically, the upper part of the surface layer is dark 
reddish brown very gravelly loam about 6 inches thick. 
The lower part of the surface layer is dark reddish brown 
extremely gravelly loam about 17 inches thick. The 
subsoil is dark brown extremely gravelly silt loam about 
25 inches thick over basalt. Depth to the basalt is 40 
inches or more. 

Included with this soil in mapping, and making up 
about 10 percent of the map unit, are Kilchis soils on 
rocky knolls. Also included are small areas that have 
slopes of less than 30 percent or more than 70 percent. 
There are small inclusions of Shelton soils at lower 
elevation. 

Permeability of this Schneider soil is moderate. The 
available water capacity is moderate. The effective 
rooting depth is 40 inches or more. Runoff is rapid, and 
the hazard of water erosion is severe. 

This soil is used mainly for woodland, recreation, 
watershed, and wildlife habitat. Recreation is limited to 
hiking and hunting. 

This soil is suited to Douglas-fir. Based on a 100-year 
site curve, the average site index for Douglas-fir is 151 
with CMAI of 159 cubic feet per acre. The site index 
based on a 50-year site curve is 115 with MAI of 146 
cubic feet per acre at 50 years. 

Because this very steep colluvial soil is unstable, 
special care is needed in logging and road construction. 

This Schneider soil is in capability subclass Vile. 
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49—Semiahmoo muck. This deep, very poorly 
drained soil is in depressional backwater areas of flood 
plains. It formed in decaying organic material. Slopes are 
0 to 1 percent. The native vegetation is mainly sedges, 
reeds, and water-tolerant shrubs and grasses. 

The elevation ranges from 0 to 200 feet. The average 
annual precipitation is 35 to 50 inches, the mean annual 
air temperature is about 49 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is black muck 8 inches 
thick. The underlying material to a depth of 66 inches is 
black muck. 

Included with this soil in mapping are as much as 10 
percent Shalcar soil and about 5 percent Mukilteo soil. 
Also included are areas that have thin lenses of 
diatomaceous earth and volcanic ash in the subsoil. 

Permeability of this Semiahmoo soil is moderately 
slow. The available water capacity is high. The effective 
rooting depth is limited by the high water table. Runoff is 
ponded, and water erosion is not a hazard. This soil is 
subject to ponding during the winter months. 

This Semiahmoo soil is used mainly for pasture. With 
the construction of dikes to control ponding, pumping to 
lower the water table during the growing season, and 
good management, this soil is very productive. Practices 
that maintain tilth and fertility are necessary. Drainage 
can be provided by tile or open ditch methods if outlets 
are available. Weed control, prevention of overgrazing, 
and fertilizer help to maximize forage yields. 

Subsidence is minimized if the water table is 
maintained immediately below the root zone and allowed 
to return to the surface during the nongrowing season. 
When the soil is drained, a suitable cropping system is 
pasture of orchardgrass and white clover for 5 or 6 years 
followed by oats for 1 or 2 years. Most crops respond to 
nitrogen, phosphorus, and potassium. Legumes benefit 
from applications of agricultural lime. 

In undrained areas, this soil provides excellent habitat 
for waterfowl, such as mallard, pintail, and wood ducks. 
Seeding of water-tolerant plants helps to improve the 
habitat for wildlife. 

This soil is poorly suited to homesites because of 
depth to the high water table, ponding, and subsidence. 
It is not able to support a load without settling. Onsite 
sewage disposal systems function improperly or fail 
because of the high water table, ponding, and restricted 
permeability. 

This Semiahmoo soil is in capability subclass Ilw. 


50—Shalcar muck. This deep, very poorly drained soil 
is on backwater depressions in valley and uplands. It 
formed in decaying organic material over alluvium. 
Slopes are 0 to 1 percent. The native vegetation is 
mainly reeds, sedges, and water-tolerant shrubs and 
grasses. 

The elevation ranges from 0 to 400 feet. The average 
annual precipitation is 35 to 60 inches, mean annual air 
temperature is about 49 degrees F, and the average 
frost-free season is about 180 days. 
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Typically, the surface layer is very dark brown muck 
about 32 inches thick. The underlying material to a depth 
of 60 inches is grayish brown stratified silt loam, silty 
clay loam, sandy loam, and loamy sand. 

Included with this soil in mapping are about 10 percent 
Semiahmoo soil and about 5 percent Norma soil. 

Permeability of this Shalcar soil is moderately siow. 
The available water capacity is high. The effective 
rooting depth is limited by a high water table. Runoff is 
ponded, and water erosion is not a hazard or is a slight 
hazard. This soil is subject to ponding during the winter 
months. 

This Shaicar soil is used mainly far migratory waterfowl 
habitat and for pasture. With construction of dikes to 
control ponding, pumping to lower the water table during 
the growing season, and good management, this soil is 
very productive. Practices that maintain tilth and fertility 
are necessary. Drainage can be provided by tile or open 
ditch methods if outlets are available. Weed control, 
prevention of overgrazing, and fertilization help to 
maximize forage yields. 

Subsidence is minimized if the water table is 
maintained immediately below the root zone and allowed 
to return to the surface during the nongrowing season. 

In undrained areas, this soil provides excellent habitat 
for waterfowl, such as mallard, pintail, and wood ducks. 
Seeding of water-tolerant plants helps to improve the 
habitat for wildlife. 

This soil is poorly suited to homesites because of 
depth to the high water table, ponding, and subsidence. 
The soil is unable to support a load without settling. 
Onsite sewage disposal systems function improperly or 
fail because of the high water table, ponding, and 
restricted permeability. 

This Shalcar soil is in capability subclass IIw. 


51—Shelton very gravelly sandy loam, 0 to 6 
percent slopes. This moderately deep, moderately well 
drained soil is on moraines and till plains. lt formed in 
glacial till. Mapped areas average 65 acres and are long 
and narrow and oriented north to south. The vegetation 
is conifers. 

The elevation ranges from 100 to 800 feet. The 
average annual precipitation is 50 to 70 inches, the 
mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

Typically, the surface of this sail is covered by a thin 
mat of undecomposed needles and wood fragments. 
The subsoil is dark reddish brown and dark brown very 
gravelly sandy loam about 25 inches thick. The 
substratum is weakly-silica-cemented, very compact 
glacial till to a depth of 60 inches or more. Depth to the 
hardpan ranges from 20 to 35 inches. 

Included with this soil in mapping are about 10 percent 
Shelton extremely gravelly sandy loam and about 5 
percent McKenna soils in small pctholes. Also included 
in the western part of the county are small areas where 
the cemented pan overlies gravelly and sandy glacial 
outwash. 
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Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
water capacity is low. The effective rooting depth is 20 
to 35 inches. Runoff is slow, and the hazard of water 
erosion is slight. A perched water table is at a depth of 2 
to 3 feet during the rainy season. 

This Shelton soil is used mainly for woodland and 
homesites. Some small areas are used for pasture. 

The picking of evergreen huckleberry, western 
swordfern, and salal is an important minor industry. 

This soil is well suited to Douglas-fir and Christmas 
trees. The major trees are Douglas-fir and western 
hemlock. Trees may be pale unless nitrogen fertilizer is 
added. 

Based on a 100-year site curve, the average site index 
for Douglas-fir is 141 with CMAI of 146 cubic feet per 
acre. The site index based on a 50-year site curve is 107 
with MAI of 130 cubic feet per acre at 50 years. 

Douglas-fir responds to nitrogen fertilizer. Some 
windthrow can be expected when winds are strong and 
the soil is saturated. 

Weed control, proper grazing, and fertilization help to 
maximize forage yields for pasture. 

The main limitation for use of this soil for homesites is 
wetness. The cemented pan and wetness are the main 
limitations for septic tank absorption fields. 

This Shelton soil is in capability subclass IVw. 


52—Shelton very gravelly sandy loam, 6 to 15 
percent slopes. This moderately deep, moderately well 
drained soil is on moraines and till plains. It formed in 
glacial till. Mapped areas average 65 acres and are long 
and narrow and oriented north to south. The vegetation 
is conifers. 

The elevation ranges from 100 to 800 feet. The 
average annual precipitation is 50 to 70 inches, the 
mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The subsoil is dark reddish brown and dark brown very 
gravelly sandy loam about 25 inches thick. The 
substratum is weakly-silica-cemented, very compact 
glacial till to a depth of 60 inches or more. Depth to the 
hardpan ranges from 20 to 35 inches. 

Included with this soil in mapping are about 10 percent 
Shelton extremely gravelly sandy loam and about 5 
percent McKenna soils in small potholes. Also included 
in the western part of the county are small areas where 
the cemented pan overlies gravelly and sandy glacial 
outwash. 

Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
water capacity is low. The effective rooting depth is 20 
to 35 inches. Runoff is slow, and the hazard of water 
erosion is slight. A perched water table is at a depth of 2 
to 3 feet during the rainy season. 

This Shelton soil is used mainly for woodland and 
homesites. Small areas are used for pasture. 
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The picking of evergreen huckleberry, western 
swordfern, and salal is an important minor industry. 

This soil is well suited to Douglas-fir and Christmas 
trees. The major trees are Douglas-fir and western 
hemlock. Trees may be pale unless nitrogen fertilizer is 
added. Windthrow can be expected when winds are 
strong and the soil is saturated. 

Based on a 100-year site curve, the average site index 
for Douglas-fir is 141 with CMAI of 146 cubic feet per 
acre. The site index based on a 50-year site curve is 107 
with MAI of 130 cubic feet per acre at 50 years. 

Weed control, proper grazing, and fertilization help to 
maximize forage yields for pasture. 

The main limitations for use of this soil for homesites 
are slope and wetness. The cemented pan, slope, and 
wetness are the main limitations for septic tank 
absorption fields. 

This Shelton soil is in capability subclass iVe. 


53—Shelton very gravelly sandy loam, 15 to 30 
percent slopes. This moderately deep, moderately well 
drained soil is on moraines and till plains. It formed in 
glacial till. Mapped areas average 50 acres and are long 
and narrow and oriented north to south. The vegetation 
is conifers. 

The elevation ranges from 100 to 800 feet. The 
average annual precipitation is 50 to 70 inches, the 
mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The subsoil is dark reddish brown and dark brown very 
gravelly sandy loam about 25 inches thick. The 
substratum is weakly-silica-cemented, very compact 
glacial till to a depth of 60 inches or more. Depth to the 
hardpan ranges from 20 to 35 inches. 

Included with this soil in mapping are about 5 percent 
Shelton extremely gravelly sandy loam and about 5 
percent Shelton soils that have slopes of more than 30 
percent or less than 15 percent. Also included are small 
areas of soils that have a substratum of glacial outwash 
gravel and sand. 

Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
water capacity is low. The effective rooting depth is 20 
to 35 inches. Runoff is medium, and the hazard of water 
erosion is moderate. A perched water table is at a depth 
of 2 to 3 feet during the rainy season. 

This Shelton soil is used mainly for woodland, pasture, 
and homesites. 

The picking of evergreen huckleberry, western 
swordfern, and salal is an important minor industry. 

This soil is well suited to Douglas-fir and Christmas 
trees. The major trees are Douglas-fir and western 
hemlock. Trees may be pale unless nitrogen fertilizer is 
added. Windthrow can be expected when winds are 
strong and the soil is saturated. 

Based on a 100-year site curve, the average site index 
for Douglas-fir is 141 with CMAI of 146 cubic feet per 
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acre. The site index based on a 50-year site curve is 107 
with MAI of 130 cubic feet per acre at 50 years. 

Weed control, proper grazing, and fertilization help to 
maximize forage yields for pasture. 

The main limitation for use of this soil for homesites is 
slope. The cemented pan, slope, and wetness are the 
main limitations for septic tank absorption fields. 

This Shelton soil is in capability subclass IVe. 


54—Shelton very gravelly sandy loam, 30 to 45 
percent slopes. This moderately deep, moderately well 
drained soil is on moraines and till plains. it formed in 
glacial till. Mapped areas average 40 acres and are long 
and narrow and oriented north to south. The vegetation 
is conifers. 

The elevation ranges from 100 to 800 feet. The 
average annual precipitation is 50 to 70 inches, the 
mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragmenis. 
The subsoil is dark reddish brown and dark brown very 
gravelly sandy loam about 25 inches thick. The 
substratum is weakly-silica-cemented, very compact 
glacial till to a depth of 60 inches or more. Depth to the 
hardpan ranges from 20 to 35 inches. 

Included with this soil in mapping are about 10 percent 
Shelton soils that have slopes of less than 30 percent 
and soils that have slopes of more than 45 percent. 

Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
water capacity is low. The effective rooting depth is 20 
to 35 inches. Runoff is medium, and the hazard of water 
erosion is severe. A perched water table is at a depth of 
2 to 3 feet during the rainy season. 

This Shelton soil is used mainly for woodland. 
Christmas trees are grown in a few areas, mainly on 
the less sloping areas. Windthrow can be expected when 

winds are strong and the soil is saturated. 

The picking of evergreen huckleberry, western 
swordfern, and salai is an important minor industry. 

Based on a 100-year site curve, the average site index 
for Douglas-fir is 141 with CMAI of 146 cubic feet per 
acre. The site index based on a 50-year site curve is 107 
with MAI of 130 cubic feet per acre at 50 years. 

The main limitations for use of this soil for homesites 
are slope and wetness. The cemented pan, slope, and 
wetness are the main limitations for septic tank 
absorption fields. 

This Shelton soil is in capability subclass Vie. 


55—Shelton extremely gravelly sandy loam, 0 to 6 
percent slopes. This moderately deep, moderately well 
drained soil is on moraines and till plains. It formed in 
glacial till. Mapped areas average 100 acres and are 
long and narrow and oriented north to south. The 
vegetation is conifers. 

The elevation ranges from 300 to 600 feet. The 
average annual precipitation is 55 to 65 inches, the 
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mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The surface layer is dark reddish brown extremely 
gravelly sandy loam 11 inches thick. The subsoil is dark 
reddish brown and dark brown extremely gravelly sandy 
loam 11 inches thick. The substratum is weakly-silica- 
cemented, very compact glacial till to a depth of 60 
inches or more. Depth to the hardpan ranges from 20 to 
35 inches. 

Included with this soil in mapping are about 10 percent 
Shelton very gravelly sandy loam and about 10 percent 
McKenna soils. Also included are small areas of a soil 
similar to this Shelton soil which is over glacial sand and 
gravel outwash, and small, isolated pockets of Kapowsin 
soils. oy 

Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
water capacity is very low. The effective rooting depth is 
20 to 35 inches. Runoff is slow, and the hazard of water 
erosion is slight. A perched water table is at a depth of 2 
to 3 feet during the rainy season. 

This Shelton soil is used mainly for woodland and 
Christmas trees. Small areas are used for pasture. 

The major trees are Douglas-fir, western hemlock, and 
lodgepole pine. The main limitation for Christmas trees is 
the droughtiness. The evergreen trees grown on this soil 
tend to be pale unless nitrogen fertilizer is added. 
Windthrow can be expected when winds are strong and 
the soil is saturated. 

Based on a 100-year site curve, the average site index 
for Douglas-fir is 112 with CMAI of 101 cubic feet per 
acre. The site index based on a 50-year site curve is 86 
with MAI of 91 cubic feet per acre at 50 years. 

Weed control, proper grazing, and fertilization help to 
maximize forage yields for pasture. 

The main limitation for use of this soil for homesites is 
wetness. The cemented pan and wetness are the main 
limitations for septic tank absorption fields. 

This Shelton soil is in capability subclass V\s. 


56—Shelton extremely gravelly sandy loam, 6 to 
15 percent slopes. This moderately deep, moderately 
well drained soil is on moraines and till plains. It formed 
in glacial till. Mapped areas average 100 acres and are 
long and narrow and oriented north to south. The 
vegetation is conifers. 

The elevation ranges from 300 to 600 feet. The 
average annual precipitation is 55 to 65 inches, the 
mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The surface layer is dark reddish brown extremely 
gravelly sandy loam 11 inches thick. The subsoil is dark 
reddish brown and dark brown extremely gravelly sandy 
loam 11 inches thick. The substratum is weakly-silica- 
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cemented, very compact glacial till to a depth of 60 
inches or more. Depth to the hardpan ranges from 20 to 
35 inches. 

Included with this soil in mapping are about 10 percent 
Shelton very gravelly sandy loam and about 5 percent 
Shelton soils that have slopes of more than 15 percent 
or less than 6 percent. Also included are small areas of 
a soil similar to the Shelton soil which is over moderately 
cemented glacial outwash, and small, isolated pockets of 
Kapowsin soils. 

Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
water capacity is very low. The effective rooting depth is 
20 to 35 inches. Runoff is slow, and the hazard of water 
erosion is slight. A perched water table is at a depth of 2 
to 3 feet during the rainy season. 

This Shelton soil is used mainly for woodland and 
Christmas trees. Small areas are used for pasture. 

The major trees are Douglas-fir, western hemlock, and 
lodgepole pine. The main limitation for Christmas trees is 
the droughtiness of the soil. The evergreen trees grown 
on this soil tend to be pale unless nitrogen fertilizer is 
used. Windthrow can be expected when winds are 
strong and the soil is saturated. 

Based on a 100-year site curve, the average site index 
for Douglas-fir is 112 with CMAI of 101 cubic feet per 
acre. The site index based on a 50-year site curve is 86 
with MAI of 91 cubic feet per acre at 50 years. 

Weed control, proper grazing, and fertilization help to 
maximize forage yields for pasture. 

The main limitation for use of this soil for homesites is 
slope. The cemented pan, slope, and wetness are the 
main limitations for septic tank absorption fields. 

This Shelton soil is in capability subclass Vle. 


57—Shelton extremely gravelly sandy loam, 15 to 
30 percent slopes. This moderately deep, moderately 
well drained soil is on moraines and till plains. It formed 
in glacial till. Mapped areas average 30 acres and are 
long and narrow and oriented north to south. The 
vegetation is conifers. 

The elevation ranges from 300 to 600 feet. The 
average precipitation is 55 to 65 inches, the mean 
annual air temperature is about 49 degrees F, and the 
average frost-free season is about 170 days. 

Typically, the surface of this soil is covered by a thin 
mat of undecomposed needles and wood fragments. 
The surface layer is dark reddish brown extremely 
gravelly sandy loam 11 inches thick. The subsoil is dark 
reddish brown and dark brown extremely gravelly sandy 
loam 11 inches thick. The substratum is weakly-silica- 
cemented, very compact glacial till to a depth of 60 
inches or more. Depth to the hardpan ranges from 20 to 
35 inches. 

Included with this soil in mapping are about 8 percent 
Shelton very gravelly sandy loam and about 6 percent 
Shelton extremely gravelly sandy loam that has slopes of 
more than 30 percent or less than 15 percent. 
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Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
water capacity is very low. The effective rooting depth is 
20 to 35 inches. Runoff is medium, and the hazard of 
water erosion is moderate. A perched water table is at a 
depth of 2 to 3 feet during the rainy season. 

This Shelton soil is used for woodland, pasture, and 
Christmas trees. 

This soil is suited to Douglas-fir, western hemlock, and 
lodgepole pine. The main limitation for Christmas trees is 
the droughtiness of the soil. The evergreen trees grown 
on this soil tend to be pale unless nitrogen fertilizer is 
used. Windthrow can be expected when winds are 
strong and the soil is saturated. 

Based on a 100-year site curve, the average site index 
for Douglas-fir is 112 with CMAI of 101 cubic feet per 
acre. The site index based on a 50-year site curve is 86 
with MAI of 91 cubic feet per acre at 50 years. 

Weed control, proper grazing, and fertilization help to 
maximize forage yields for pasture. 

The main limitations for use of this soil for homesites 
is slope and wetness. The cemented pan, slope, and 
wetness are the main limitations for septic tank 
absorption fields. 

This Shelton soil is in capability subclass Vle. 


58—Shelton-McKenna complex, 0 to 10 percent 
slopes. These soils are on moraines and till plains, in 
upland and terrace depressions, and along 
drainageways. They formed in glacial till. Mapped areas 
average about 100 acres and are long and narrow and 
oriented north to south. Native vegetation is a mixed 
stand of conifers and hardwoods. 

The elevation ranges from 100 to 600 feet. The 
average annual precipitation is 55 to 65 inches, the 
mean annual air temperature is about 49 degrees F, and 
the average frost-free season is about 170 days. 

This complex is about 60 percent Shelton extremely 
gravelly sandy loam, 0 to 10 percent slopes, and about 
25 percent McKenna gravelly loam, 0 to 6 percent 
slopes. The soils of this complex are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included with this complex in mapping are small areas 
of Shalcar soil, and Shelton soils that have slopes of 
more than 10 percent. 

The Shelton soil is moderately deep and moderately 
well drained. It formed on moraines and till plains in 
glacial till. Typically, the surface of this soil has a thin 
mat of undecomposed needles and wood fragments. 
The surface layer is dark reddish brown extremely 
gravelly sandy loam 11 inches thick. The subsoil is dark 
reddish brown and dark brown extremely gravelly sandy 
loam 11 inches thick. The substratum is weakly-silica- 
cemented, very compact glacial till to a depth of 60 
inches or more. Depth to the hardpan ranges from 20 to 
35 inches. 

Permeability of this Shelton soil is rapid to the 
cemented pan and very slow in the pan. The available 
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water capacity is very low. The effective rooting depth is 
20 to 35 inches. Runoff is slow, and the hazard of water 
erosion is slight. A perched water table is at a depth of 2 
to 3 feet during the rainy season. 

The McKenna soil is moderately deep over compact 
glacial till and poorly drained. It is on uplands in low lying 
depressions and along drainageways. Typically, the 
surface layer is dark reddish brown gravelly loam about 6 
inches thick. The subsoil is dark grayish brown and 
grayish brown very gravelly loam and very gravelly silt 
loam about 22 inches thick. The upper part of the 
substratum is mottled, grayish brown very gravelly loam 
about 9 inches thick. The lower part of the substratum to 
a depth of 60 inches is mottled, compact gravelly silty 
clay. Depth to the compact glacial till is 30 to 40 inches. 

Permeability of this McKenna soil is slow to the 
compact substratum and very slow in the substratum. 
The available water capacity is moderate. The effective 
rooting depth is limited by the seasonal perched water 
table and depth to compact glacial till. Runoff is ponded, 
and water erosion is not a hazard. This soil is subject to 
ponding on the flatter areas during the winter months. 

The soils of this complex are used for woodland, 
Christmas trees, and wildlife habitat. 

The Shelton soil is suited to Douglas-fir, western 
hemlock, and lodgepole pine. Based on a 100-year site 
curve, the average site index for Douglas-fir is 112 with 
CMAI of 101 cubic feet per acre. The site index based 
on a 50-year site curve is 86 with MAI of 91 cubic feet 
per acre at 50 years. 

Windthrow can be expected when winds are strong 
and the soil is saturated. Christmas trees tend to pale 
unless nitrogen fertilizer is added. The main limitation of 
this soil for this use is droughtiness. 

The McKenna soil is used mainly for wildlife habitat. It 
is well suited to red alder, western redcedar and western 
hemlock. Based on a 50-year site curve, the average site 
index for red alder is 90 with CMAI of 101 cubic feet per 
acre. 

This soil provides ideal habitat for such waterfowl as 
mallard, pintail, and wood ducks. Seeding of water- 
tolerant plants helps to improve the habitat for wetland 
wildlife. 

The main limitation for use of the Shelton soil for 
homesites is wetness. The cemented pan, slope, and 
wetness are the main limitations for septic tank 
absorption fields. 

The main limitation for use of the McKenna soil for 
homesites is wetness and ponding. Restricted 
permeability is also a limitation for septic tank absorption 
fields. 

The soils of this complex are in capability subclass 
Viw. 


59—Sinclair very gravelly sandy loam, 2 to 8 
percent slopes. This moderately deep, moderately well 
drained soil is on till plains. It formed in glacial till. 
Mapped areas are somewhat block-shaped and average 
about 50 acres. Native vegetation is mainly conifers. 
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The elevation ranges from 0 to 500 feet. The average 
annual precipitation is 30 to 40 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 200 days. 

Typically, the surface layer after mixing is grayish 
brown very gravelly sandy loam about 8 inches thick. 
The subsoil is yellowish brown very gravelly sandy loam 
17 inches thick. The substratum to a depth of 60 inches 
is weakly-silica-cemented, very compact glacial till. Depth 
to the hardpan ranges from 20 to 30 inches. 

Included with this soil in mapping are as much as 10 
percent Poulsbo soils, and about 5 percent Sinclair soils 
that have slopes of more than 8 percent. 

Permeability of this Sinclair soil is moderately rapid 
above the hardpan and very slow in the pan. The 
available water capacity is low. The effective rooting 
depth is 20 to 30 inches. Occasional fractures allow root 
penetration to 40 inches. Runoff is slow, and the hazard 
of water erosion is slight. A perched water table is at a 
depth of 1.5 to 2.5 feet during the rainy season. 

This Sinclair soil is used mainly for woodland. Small 
areas are used for hay and pasture. 

This soil is suited to Douglas-fir, western hemlock, and 
red alder. Based on a 100-year site curve, the average 
site index for Douglas-fir is 136 with CMAI of 139 cubic 
feet per acre. The site index based on a 50-year site 
curve is 103 with MAI of 123 cubic feet per acre at 50 
years. 

Windthrow can be expected when winds are strong 
and the soil is saturated. 

Hay and pasture production is fair if practices that 
maintain soil tilth and fertility are used. Proper grazing 
practices, weed control, and supplemental irrigation 
increase forage yields. 

The main limitation for use of this soil for homesites is 
wetness. Depth to the cemented pan and wetness are 
the main limitations for septic tank absorption fields. 

This Sinclair soil is in capability subclass IVe. 


60—Sinclair very gravelly sandy loam, 8 to 15 
percent slopes. This moderately deep, moderately well 
drained soil is on till plains. It formed in glacial till. 
Mapped areas are somewhat block-shaped and average 
about 30 acres. Native vegetation is mainly conifers. 

The elevation ranges from 0 to 500 feet. The average 
annual precipitation is 30 to 40 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 200 days. 

Typically, the surface layer after mixing is grayish 
brown very gravelly sandy loam about 8 inches thick. 
The subsoil is yellowish brown very gravelly sandy loam 
17 inches thick. The substratum to a depth of 60 inches 
is weakly-silica-cemented, very compact glacial till. Depth 
to the hardpan ranges from 20 to 30 inches. 

Included with this soil in mapping are as much as 10 
percent Poulsbo soils, and about 5 percent Sinclair soils 
that have slopes of more than 15 percent or less than 8 
percent. 
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Permeability of this Sinclair soil is moderately rapid 
above the hardpan and very slow in the pan. The 
available water capacity is low. The effective rooting 
depth is 20 to 30 inches. Occasional fractures allow root 
penetration to 40 inches. Runoff is slow, and the hazard 
of water erosion is moderate. A perched water table is at 
a depth of 1.5 to 2.5 feet during the rainy season. 

This Sinclair soil is used mainly for woodland. Small 
areas are used for hay and pasture. 

This soil is suited to Douglas-fir, western hemlock, and 
red alder. Based on a 100-year site curve, the average 
site index for Douglas-fir is 136 with CMAI of 139 cubic 
feet per acre. The site index based on a 50-year site 
curve is 103 with MAI of 123 cubic feet per acre at 50 
years. 

During periods of heavy rainfall, a perched water table 
is at a shallow depth for a short time. Trees are subject 
to windthrow when winds are strong and the soil is 
saturated. 

Hay and pasture production is fair if practices that 
maintain soil tilth and fertility are used. Proper grazing 
practices, weed control, and supplemental irrigation 
increase forage yields. 

The main limitations for use of this soil for homesites 
are wetness and slope. Depth to the cemented pan and 
wetness are the main limitations for septic tank 
absorption fields. 

This Sinclair soil is in capability subclass !Ve. 


61—Sinclair very gravelly sandy loam, 15 to 30 
percent slopes. This moderately deep, moderately well 
drained soil is on till plains. It formed in glacial till. 
Mapped areas are somewhat block-shaped and average 
about 30 acres. Native vegetation is mainly conifers. 

The elevation ranges from 0 to 500 feet. The average 
annual precipitation is 30 to 40 inches, the mean annual 
air temperature is about 51 degrees F, and the average 
frost-free season is about 200 days. 

Typically, the surface layer after mixing is grayish 
brown very gravelly sandy loam about 8 inches thick. 
The subsoil is yellowish brown very gravelly sandy loam 
17 inches thick. The substratum to a depth of 60 inches 
is weakly-silica-cemented, very compact glacial till. Depth 
to the hardpan ranges from 20 to 30 inches. 

Included with this soil in mapping are as much as 8 
percent Poulsbo soils, and about 5 percent Sinclair soils 
that have slopes of more than 30 percent or less than 
15 percent. 

Permeability of this Sinclair soil is moderately rapid 
above the hardpan and very slow in the pan. The 
available water capacity is low. The effective rooting 
depth is 20 to 30 inches. Occasional fractures allow root 
penetration to 40 inches. Runoff is medium, and the 
hazard of water erosion is severe. A perched water table 
is at a depth of 1.5 to 2.5 feet during the rainy season. 

This Sinclair soil is used mainly for woodland. Some 
small areas are used for hay and pasture. 

This soil is suited to Douglas-fir, western hemlock, and 
red alder. Based on a 100-year site curve, the average 
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site index for Douglas-fir is 136 with CMAI of 139 cubic 
feet per acre. The site index based on a 50-year site 
curve is 103 with MAI of 123 cubic feet per acre at 50 
years. 

During periods of heavy rainfall, a perched water table 
is at a shallow depth for a short time. Trees are subject 
to windthrow when winds are strong and the soil is 
saturated. 

Production of pasture and hay is fair if practices that 
maintain soil tilth and fertility are used. Proper grazing 
practices, weed control, and supplemental irrigation 
increase forage yields. 

The main limitations for use of this soil for homesites 
are slope and wetness. Depth to the cemented pan, 
wetness, and slope are the main limitations for septic 
tank absorption fields. 

This Sinclair soil is in capability subclass |Ve. 


62—Tacoma silt loam. This deep, very poorly drained 
soil is on deltas. It formed in alluvium and organic 
material. Slopes are 0 to 1 percent. The vegetation is 
grass and sedges. 

The elevation ranges from 0 to 20 feet. The average 
annual precipitation is 35 to 60 inches, the mean annual 
air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

Typically, the surface layer is very dark grayish brown 
silt loam 6 inches thick. The upper part of the underlying 
material is stratified, very dark grayish brown, dark 
grayish brown, and dark brown loam, silty clay loam, and 
very fine sandy loam about 30 inches thick. The lower 
part of the underlying material to a depth of 60 inches is 
olive gray very gravelly coarse sand. In some places thin 
organic lenses occur at various depths. 

Permeability of this Tacoma soil is moderately slow. 
The available water capacity is high. The effective 
roating depth is limited by a seasonal high water table 
which is at a depth of 0 to 2 feet during the rainy 
season. Runoff is slight, and water erosion is not a 
hazard. This soil is frequently flooded for brief to very 
long periods throughout the year. 

This Tacoma soil is used mainly for wildlife habitat. 
Some areas are diked and drained and used for 
improved pasture. 

Seeding water-tolerant plants helps to improve the 
wildlife habitat. 

This soil is poorly suited to homesites because of 
wetness and flooding. Flooding, wetness, and restricted 
permeability are the main limitations for septic tank 
absorption fields. 

This Tacoma soil is in capability subclass Vw. 


63—Urban land-Alderwood complex, 0 to 8 percent 
slopes. This complex is on beaches and low terraces on 
broad uplands. The Alderwood soils formed in glacial till. 
Native vegetation is mainly conifers and hardwoods. 

The elevation ranges from 0 to 200 feet. The average 
annual precipitation is 40 to 55 inches, the mean annual 
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air temperature is about 50 degrees F, and the average 
frost-free season is about 180 days. 

This complex is about 70 percent Urban land and 20 
percent Alderwood very gravelly sandy loam, 0 to 6 
percent slopes. The components of this complex are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this complex are small areas of Alderwood 
soil that has slopes of more than 8 percent and Dystric 
Xerorthents, 45 to 70 percent slopes. 

Urban land is land covered by streets, parking lots, 
buildings, and other structures typical of urban areas. 

The Alderwood soil is moderately deep and 
moderately well drained. Typically, the surface of this soil 
is covered by a thin mat of undecomposed needles and 
wood fragments. The subsurface layer is brown very 
gravelly sandy loam about 1/2 inch thick. The subsoil is 
brown very gravelly loam about 21 inches thick. The 
substratum to a depth of 60 inches or more is grayish 
brown gravelly sandy loam that is weakly-silica-cemented 
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in the upper part. Depth to the silica-cemented hardpan 
ranges from 20 to 40 inches. 

Permeability of this Alderwood soil is moderately rapid 
above the hardpan and very slow in the pan. The 
available water capacity is low. The effective rooting 
depth ranges from 20 to 40 inches. Matting of the roots 
directly above the hardpan is common. Runoff is slow, 
and the hazard of water erosion is slight. A perched 
water table is at a depth of 2.5 to 3 feet during the rainy 
season in winter and spring. 

The soils in this complex are used mainly for urban 
development. The main limitations of the Alderwocad soil 
for this use are the depth to the cemented hardpan and 
the seasonal perched water table. In areas of moderate 
and high population density, onsite sewage disposal 
systems often fail or do not function properly during 
periods of high rainfall because of these limitations. 

Topsoil needs to be stockpiled and subsequently used 
to cover the excavated material. 

The soils in this complex are in capability subclass 
IVe. 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. it can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
heip them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils are identified; the system of land 
capability classification used by the Soil Conservation 
Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 


in the description of each soil under “Detailed soil map 
units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 
Supplemental irrigation is used by many farmers during 
dry periods in summer. The proper interval between 
irrigations can be determined by frequent checks of soil 
moisture in the field. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (74). 
Crops that require special management are excluded. 
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The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The grouping 
does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three jevels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals ! through VIII The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or ¢ because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. The capability 
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subclass is identified in the description of each soil map 
unit in the section “‘Detailed soil map units.” 


woodland management and productivity 


Robert J. Olson, State woodland specialist, Soil Conservation 
Service, helped prepare this section. 


The soils of the Kitsap County Area are predominantly 
used for woodland. Because of the proximity of densely 
populated areas and of the waters of Puget Sound, the 
use of these soils for timber production is decreasing. 
Recreation use and urban development have rapidly 
increased, and have had an adverse effect on timber 
production and on the floral greenery industry. 

Douglas-fir is the dominant species and productivity is 
good. Red alder is common in moist areas and disturbed 
areas. Western redcedar is present in depressional 
areas. Western hemlock, bigleaf maple, and Pacific 
madrone are often part of the stand, but in minor and 
varying amounts. Lodgepole pine is common in the 
southwestern part of the survey area. Because of the 
geologic formation of this area, slight variations in 
elevation result in different soils and different vegetation. 
Rate of timber production also changes with altitude. 

Table 6 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
common trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; f, toxic substances in the soil; a, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; 7, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, c, s, f, and r. 

In table 6, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of sight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 
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Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted or become established during a period of 
sufficient rainfall. A rating of s/ight indicates that the 
expected mortality is less than 25 percent; moderate, 25 
to 50 percent; and severe, more than 50 percent. 

Ratings of windthrow hazard are based on soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant 
competition is expected to prevent the establishment of 
a desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index for Douglas-fir and red 
alder listed in table 6 is based on a 50-year site curve (4, 
78). The site index applies to fully stocked, even-aged, 
unmanaged stands. Commonly grown trees are those 
that woodland managers generally favor in intermediate 
or improvement cuttings. They are selected on the basis 
of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. Also listed, in some 
cases, are species suitable for natural reforestation. 


woodland understory vegetation 


Kitsap County has long been famous for production of 
floral greenery. The Puget Sound climate and the soils of 
this area result in excellent production of high quality 
greenery. Floral greenery, such as western swordfern, 
evergreen huckleberry, and salal are a part of the forest 
understory. Management of the forest overstory is 
important in floral greenery production. 

Understory vegetation consists of grasses, forbs, 
shrubs, and other plants. The quantity and quality of 
understory vegetation vary with the kind of soil, the age 
and kind of trees in the canopy, the density of the 
canopy, and the depth and condition of the litter. The 
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density of the canopy determines the amount of light 
that understory plants receive. 

Table 7 shows, for each soil suitable for woodland 
use, the potential for producing understory vegetation for 
floral greenery. Table 7 also lists the common names of 
the characteristic vegetation on each soil and the 
percentage incidence, by visual observation, of each 
kind of plant. The table shows the kind and percentage 
of understory plants expected under a canopy density 
that is most nearly typical of woodland in which the 
production of wood crops is highest. 


recreation 


The soils of the survey area are rated in table 8 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. in planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
Properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
11 and interpretations for dwellings without basements 
and for local roads and streets in table 10. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
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areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


wildlife habitat 


C. B. Clement, Jr., biologist, Soil Conservation Service, assisted in 
preparing this section. 

Kitsap County, part of the Kitsap Peninsula, is 
bordered on the west by Hood Canal and on the east 
and north by Puget Sound. Kitsap County Area has 
hundreds of miles of saltwater shoreline and thousands 
of acres of tideland. Most of this land is privately owned, 
but there are numerous public parks and beach access 
points. 

Salt water habitat is an important part of the wildlife 
and fisheries resources of the Kitsap County Area. 
Oysters, clams, and crabs are found on the tidelands. 
Many kinds of shore birds and waterfowl, such as great 
blue heron, killdeer, plovers, sandpipers, gulls, brant 
geese, and mallard and wigeon ducks, are in this area. 

Second growth timber stands of Douglas-fir and red 
alder, with intermixed lodgepole pine, bigleaf maple, 
cottonwood, dogwood, western redcedar, and Pacific 
madrone, make up the woodland that covers most of the 
county area. The understory is salal, oregon-grape, 
huckleberry, and rhododendron. Such wildlife as black- 
tailed deer, bobcat, coyote, mountain beaver, ruffed 
grouse, owls, and woodpeckers are in this woodland 
habitat. 

Numerous small farms and “mini farms” cleared from 
the woodland grow mainly pasture or hay crops, such as 
reed canarygrass, orchardgrass, fescue, and clover. A 
small acreage is in wheat and corn. Most of these crops 
are used to feed dairy cows or beef cattle. These areas 
support openland wildlife, such as pheasant, California 
quail, and rabbits. 

Many small lakes and ponds are used for both trout 
and warm-water fishing. Many of the streams that run 
into Hood Canal and Puget Sound once supported large 
runs of salmon and sea run cutthroat trout. Although 
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many runs have been severely reduced or eliminated, 
some streams still produce moderate numbers of 
anadromous fish. 

Because of the existence of large and expanding 
naval support facilities in Kitsap County and the proximity 
of the Seattle metropolitan area, there has been an 
explosion of urban, suburban, and recreational 
development. The result has been the elimination and 
degradation of terrestrial and aquatic habitat. 
Management of this development is a determining factor 
in the future quality of wiidlife and fisheries resources of 
the Kitsap County Area. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 


Kitsap County Area, Washington 


that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, lovegrass, orchardgrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are brackenfern, western swordfern, 
lupine, thistle, and dandelion. 

Coniferous plants are cone-bearing trees and 
associated deciduous trees, shrubs, or ground cover 
plants that furnish browse, seeds, buds, catkins, and 
cones. Soil properties and features that affect the growth 
of coniferous trees, shrubs, and ground cover are depth 
of the root zone, available water capacity, and wetness. 
Examples of these plants are Douglas-fir, Sitka-spruce, 
western hemlock, western redcedar, bigleaf maple, 
dogwood, Pacific madrone, and huckleberry. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are salmonberry, Oregon- 
grape, salal, and red elderberry. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, rushes, sedges, and cattails. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-controi 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shailow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include California quail, pheasant, meadowlark, robin, 
crow, killdeer, and rabbit. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include ruffed 
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grouse, band-tailed pigeons, thrushes, woodpeckers, tree 
squirrels, black-tailed deer, and black bear. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, kingfishers, muskrat, mink, otter, and beaver. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
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(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered sfight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 
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Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generaily 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, and depth to a high water table 
affect the traffic supporting capacity. 


sanitary facilities 


Table 11 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
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surface (76). There must be unsaturated soil material 
beneath the absorption field to effectively filter the 
effluent. Many local ordinances require that this material 
be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic maiter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
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landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic maiter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfil! is soil material that is excavated in one place 
and used in road embankments in another place. in this 
table, the soils are rated as a source of roadiill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
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than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 12, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
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of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
ponds. The limitations are considered s/igAt if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special! planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, and terraces and 
diversions. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill, The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
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permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
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root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory testing. Established standard 
procedures are followed. During the survey, many 
shallow borings are made and examined to identify and 
classify the soils and to delineate them on the soil maps. 
Samples are taken from some typical profiles and tested 
in the laboratory to determine grain-size distribution and 
plasticity. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. ‘“‘Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classitication of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 


and Transportation Officials (7). Both systems are 
described in the PCA Soil Primer (8). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The estimated classification, 
without group index numbers, is given in table 14. 

Rock fragments \arger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 
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The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


physical and chemical properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
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buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 15, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms (73). 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 
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Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
exterit of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels, 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
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stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Cemented pans are cemented or indurated subsurface 
layers within a depth of 5 feet. Such pans cause difficulty 
in excavation. Pans are classified as thin or thick. A thin 
pan is less than 3 inches thick if continuously indurated 
or less than 18 inches thick if discontinuous or fractured. 
Excavations can be made by trenching machines, 
backhoes, or small rippers. A thick pan is more than 3 
inches thick if continuously indurated or more than 18 
inches thick if discontinuous or fractured. Such a pan is 
so thick or massive that blasting or special equipment is 
needed in excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either dessication and shrinkage or oxidation 
of organic material, or both, following drainage. 
Subsidence takes place gradually, usually over a period 
of several years. Table 16 shows the expected initial 
subsidence, which usually is a result of drainage, and 
annual subsidence, which usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (75). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 17, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Inceptisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Ochrept (Ochr, 
meaning pale, plus epz, from Inceptisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Durochrepis (Dur, meaning 
duripan plus ochrept, the suborder of the Inceptisols 
have a pale color). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. An example is 
Dystric Entic Durochrepts. Dystric infers low base 
saturation and Entic infers weak expression of the 
duripan. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is loamy-skeletal, mixed, mesic 
Dystric Entic Durochrepts. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. An example is the Alderwood 
series, which is classified as loamy-skeletal, mixed, 
mesic Dystric Entic Durochrepts. 


soil series and their morphology 


in this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (72). Many 
of the technical terms used in the descriptions are 
defined in Soil Taxonomy (735). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section ‘‘Detailed soil map units.” 


Alderwood series 


The Alderwood series consists of moderately deep, 
moderately well drained soils that formed in glacial till. 
Alderwood soils are on uplands and have slopes of 0 to 
30 percent. The average annual precipitation is 40 to 55 
inches and the mean annual air temperature is about 50 
degrees F. 

Typical pedon of Alderwood very gravelly sandy loam, 
0 to 6 percent slopes, 2,400 feet east and 200 feet north 
of the southwest corner of sec. 28, T. 24 N., R. 2 E. 
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Oi—1 to 1/2 inch; needles, leaves, bark, and wood 
fragments. 

O2—1/2 inch to 0; black (10YR 2/1) partially 
decomposed needles, leaves, and wood fragments, 
dark gray (10YR 4/1) dry; abrupt smooth boundary. 

A2—0 to 1/2 inch; brown (10YR 5/3) very gravelly 
sandy loam, neutral (N 8/0) dry; weak fine granular 
structure; soft, very friable; common coarse, 
medium, and fine roots; 40 percent pebbles and iron 
concretions; medium acid; abrupt smooth boundary. 

B2en—1/2 inch to 22 inches; brown (10YR 4/8) very 
gravelly loam, yellowish brown (10YR 5/4) dry; weak 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
coarse, medium, and fine roots; 40 percent pebbles 
and iron concretions; medium acid; abrupt wavy 
boundary. 

Csim—22 to 60 inches; grayish brown (2.5Y 5/2) gravelly 
sandy loam, light brownish gray (2.5Y 6/2) dry; 
massive; weakly-silica-cemented; very hard, 
extremely firm; medium acid. 


Depth to the weakly-silica-cemented Csim horizon 
ranges from 20 to 40 inches. Content of rock fragments 
in the control section averages 35 to 45 percent. 

The A2 horizon has hue of 10YR, 2.5Y, or neutral; 
value of 4 or 5 moist and 5 through 8 dry; and chroma of 
0 through 3. The A2 horizon is as thick as 1 inch. It is 
lacking in some pedons. An A1 horizon, 1 to 2 inches 
thick, is present in some pedons. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
through 6, and chroma of 3 or 4 moist. It is very gravelly 
loam or very gravelly sandy loam. 

The Csim horizon has hue of 10YR or 2.5Y, value of 4 
through 6, and chroma of 2 or 3. 


Belfast series 


The Belfast series consists of deep, moderately well 
drained soils that formed in stratified alluvium. The nearly 
level Belfast soils are on flood plains and have slopes of 
0 to 2 percent. The average annual precipitation is 50 to 
70 inches and the mean annual air temperature is about 
50 degrees F. 

Typical pedon of Belfast loam, 2,200 feet east and 
1,800 feet north of the southwest corner of sec. 3, T. 23 
N., R. 1 W. 


A1—0 to 5 inches; very dark brown (10YR 2/2) loam, 
grayish-brown (2.5Y 5/2) dry; weak fine granular 
structure; soft, very friable, nonsticky and slightly 
plastic; many fine roots; medium acid; abrupt wavy 
boundary. 

C1—5 to 11 inches; olive (5Y 5/3) fine sandy loam, 
grayish brown (2.5Y 5/2) dry; massive; soft, very 
friable, nonsticky and slightly plastic; many fine 
roots; medium acid; abrupt wavy boundary. 

C2—11 to 22 inches; olive gray (5Y 5/2) fine sandy 
loam, light gray (2.5Y 7/2) dry; massive; soft, very 
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friable, nonsticky and slightly plastic; common fine 
roots; iron stains in root channels; medium acid; 
abrupt wavy boundary. 

C3—22 to 50 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; common medium 
distinct iron stains; moderate fine granular structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few fine roots; medium acid; abrupt smooth 
boundary. 

C4—50 to 64 inches; dark yellowish brown (10YR 4/4) 
silt loam, pale brown (10YR 6/3) dry; many medium 
distinct strong brown (7.5YR 5/8) mottles; massive; 
hard, very friable, slightly sticky and slightly plastic; 
medium acid. 


Content of rock fragments in the control section 
ranges from 5 to 15 percent. 

The A or Ap horizon has hue of 10YR or 2.5Y and 
value and chroma of 2 or 3. 

The upper part of the C horizon has hue of 5Y through 
10YR. It is loam or fine sandy loam. Some pedons have 
dark brown stains in root channels. The lower part of the 
C horizon has hue of 10YR through 5Y, value of 3 
through 5 moist, and chroma of 3 or 4 moist or dry. 
Some pedons have strong brown mottles below a depth 
of 50 inches. The lower part of the C horizon is stratified 
silt loam, loam, fine sandy loam, and sandy loam. Thin 
strata of gravel are present in some pedons. 


Bellingham series 


The Bellingham series consists of deep, poorly drained 
soils that formed in mixed alluvium. Bellingham soils are 
on valley floors and have slopes of 0 to 3 percent. The 
average annual precipitation is 35 to 60 inches and the 
mean annual air temperature is about 50 degrees F. 

Typical pedon of Bellingham silty clay loam, 50 feet 
west and 1,300 feet north of the southeast corner of 
sec. 10, T. 23 N., R. 1 E. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) silty clay 
loam, dark grayish brown (10YR 4/2) dry; common 
fine distinct grayish brown (2.5Y 5/2) mottles; 
moderate coarse granular structure; hard, friable, 
sticky and plastic; many fine roots; many coarse 
tubular pores; medium acid; abrupt smooth 
boundary. 

B21g—8 to 24 inches; grayish brown (2.5Y 5/2) silty 
clay, light gray (5Y 7/1) dry; many fine distinct 
yellowish red (5YR 4/6) mottles; moderate coarse 
prismatic structure; very hard, firm, sticky and 
plastic; few fine roots; common large tubular pores; 
continuous pressure faces on peds; slightly acid; 
abrupt smooth boundary. 

B22g—24 to 60 inches; grayish brown (2.5Y 5/2) silty 
clay, light gray (5Y 7/1) dry; many medium distinct 
yellowish red (5YR 4/6) and light gray (5Y 7/1) 

‘mottles; weak coarse prismatic structure; hard, firm, 
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sticky and plastic; common medium tubular and 
interstitial pores; slightly acid. 


The Ap horizon has value of 2 or 3 moist and 4 or 5 
dry and chroma of 1 or 2 moist or dry. 

The B21g horizon has value of 5 through 7 and 
chroma of 1 or 2. It contains many yellowish red (5YR 
4/6) and gray (5/Y 5/1) mottles. The B22g horizon has 
hue of 2.5Y, 5Y, 5GY or 5BG; value of 4 through 6; and 
chroma of 1 or 2. It contains common to many yellowish 
red (5YR 4/6) or strong brown (7.5YR 5/8) mottles. 


Cathcart series 


The Cathcart series consists of deep, moderately well 
drained soils that formed in glacial drift over weathered 
siltstone. Cathcart soils are on glaciated uplands and 
have slopes of 2 to 30 percent. The average annual 
precipitation is 40 to 50 inches and the mean annual air 
temperature is about 49 degrees F. 

Typical pedon of Cathcart silt loam, 8 to 15 percent 


slopes, 1,500 feet east and 5 feet north of the southwest 


corner of sec. 9, T. 24.N., R. 2 E. 


Ap—0 to 9 inches; dark brown (7.5YR 3/2) silt loam, 
light brownish gray (2.5Y 6/2) dry; moderate fine 
angular blocky structure; soft, friable, slightly sticky 
and slightly plastic; many fine roots; 5 percent 
pebbles; very strongly acid; abrupt smooth 
boundary. 

B21—9 to 14 inches; dark yellowish brown (10YR 4/4) 
loam, light brownish gray (2.5Y 6/2) dry; moderate 
fine angular blocky structure; slightly hard, friable, 
sticky and plastic; weakly smeary; common fine 
roots; 10 percent pebbles; pressure faces on peds; 
very strongly acid; gradual wavy boundary. 

B22—14 to 38 inches; yellowish brown (10YR 5/4) loam, 
pale yellow (2.5Y 7/4) dry; strong fine angular 
blocky structure; slightly hard, firm, sticky and 
plastic; weakly smeary; common fine roots; 65 
percent weathered siltstone fragments; pressure 
faces on peds; very strongly acid; gradual wavy 
boundary. 

C—38 to 60 inches; pale yellow (2.5Y 7/4) clay loam, 
white (2.5Y 8/2) dry; strong brown (7.5YR 5/8) stain 
coatings on peds and fractured soit siltstone 
fragments; strong thin platy structure; hard, firm; few 
fine roots along fractures to a depth of 48 inches; 
continuous pressure faces on peds; 65 percent 
fractured soft siltstone; very strongly acid. 


Depth to the siltstone ranges from 40 to more than 60 
inches. 

The Ap horizon has hue of 7.5YR or 10YR, value of 2 
or 3 moist and 4 through 6 dry, and chroma of 2 or 3 
moist or dry. The Ap horizon contains 5 to 20 percent 
pebbles and soft siltstone chips. 

The B horizon has value of 3 through 5 moist and 5 
through 7 dry and chroma of 2 through 4 moist or dry. It 
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has less than 10 percent pebbles and 10 to 65 percent 
soft siltstone fragments. The B horizon is loam or silt 
loam. Some pedons are mottled in the lower part of the 
B horizon. 

The C horizon has hue of 2.5Y, 5Y, or 10YR; value of 
5 through 7; and chroma of 4 and 5. It consists of more 
than 60 percent fractured soft siltstone. 


Grove series 


The Grove series consists of deep, somewhat 
excessively drained soils that formed in glacial outwash. 
Grove soils are on outwash plains and terraces and have 
slopes of 0 to 30 percent. The average annual 
precipitation is 55 to 70 inches and the mean annual air 
temperature is about 50 degrees F. 

Typical pedon of Grove very gravelly sandy loam, 0 to 
3 percent slopes (fig. 8), 1,100 feet east and 300 feet 
north of the southwest corner of sec. 5, T. 24 N., R. 1 
W. 
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Figure 8.—A profile of Grove very gravelly sandy loam, 0 
to 3 percent slopes. 
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O1—1 to 1/2 inch; needles, leaves, bark, and wood 
fragments. 

02—1/2 inch to 0; black (10YR 2/1) partially 
decomposed needles, leaves, and wood fragments, 
dark gray (10YR 4/1) dry; abrupt smooth boundary. 

A1—O to 2 inches; dark grayish brown (10YR 4/2) very 
gravelly sandy loam, brown (10YR 5/3) dry; weak 
fine granular structure; soft, very friable; many 
coarse, medium, and fine roots; 40 percent pebbles; 
strongly acid; clear smooth boundary. 

B2tir—2 to 12 inches; brown (7.5YR 4/4) very gravelly 
sandy loam, light brown (7.5YR 6/4) dry; massive; 
soft, very friable; loose; many coarse, medium, and 
fine roots; 50 percent pebbles and concretions, silt 
coated; strongly acid; clear smooth boundary. 

B22ir—12 to 17 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brownish yellow (10YR 6/6) 
dry; massive; soft, very friable; loose; many coarse, 
medium, and fine roots; 60 percent pebbles, silt 
coated; strongly acid; clear smooth boundary. 

B3—17 to 30 inches; brown (10YR 4/3) extremely 
gravelly joamy sand, light yellowish brown (2.5Y 6/4) 
dry; single grain; loose; many medium and fine 
roots; 65 percent pebbles; strongly acid; abrupt 
smooth boundary. 

C—30 to 60 inches; olive gray (5Y 4/2) very gravelly 
sand; single grain; loose; few fine roots; 40 percent 
pebbles; medium acid. 


Content of rock fragments in the control section 
ranges from 55 to 75 percent. 

The A1 horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma 2 or 3. Some pedons lack an A1 
horizon, and some pedons have a trace of an A2 
horizon. 

The B2ir horizon has hue of 5YR or 7.5YR, value of 3 
through 6 moist and 5 or 6 dry, and chroma of 3 or 4 
moist and 4 through 6 dry. Pebbles and concretions are 
silt coated. 

The C horizon has hue of 2.5Y or 5Y, value of 4 or 5, 
and chroma of 2 or 3. It is very gravelly loamy sand or 
very gravelly sand. 


Harstine series 


The Harstine series consists of moderately deep, 
moderately well drained soils that formed in glacial till. 
Harstine soils are on uplands and have slopes of 0 to 45 
percent. The average annual precipitation is 35 to 55 
inches and the mean annual air temperature is about 51 
degrees F. 

Typical pedon of Harstine gravelly sandy loam, 0 to 6 
percent slopes (fig. 9), 100 feet south and 1,500 feet 
west of the northeast corner of sec. 28, T. 25 N., R. 2 E. 
©1—2 inches to 1 inch; twigs and needles; very strongly 

acid (pH 4.8); abrupt wavy boundary. 
O©2—1 inch to 0; decayed needles; very strongly acid 
(pH 4.8); abrupt wavy boundary. 


Soil survey 


Figure 9.—A profile of Harstine gravelly sandy loam, 0 to 
6 percent slopes. The hardpan prevents normal 
root penetration. 


A1—0 to 1/2 inch; very dark grayish brown (10YR 3/2) 
gravelly sandy loam, light brownish gray (2.5Y 6/2) 
dry; weak fine granular structure; soft, very friable; 
many roots; very strongly acid; abrupt smooth 
boundary. 

B21—1/2 inch to 14 inches; brown (10YR 4/3) gravelly 
sandy loam, light yellowish brown (2.5Y 6/4) dry; 
weak fine granular structure; soft, very friable; many 
fine roots; strongly acid; gradual wavy boundary. 

B22—14 to 26 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam, pale yellow (2.5Y 7/4) dry; 
weak fine granular structure; soft, very friable; many 
fine roots; strongly acid; clear wavy boundary. 

B23—26 to 32 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam, pale yellow (2.5Y 7/4) dry; 
weak fine granular structure; soft, very friable; many 
fine roots; strongly acid; abrupt smooth boundary. 

C1sim—32 to 37 inches; grayish brown (2.5Y 5/2) 
gravelly loamy sand, light brownish gray (10YR 6/2) 
dry; weakly cemented, hard; few fine roots in 
fractures; medium acid; gradual wavy boundary. 
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C2—37 inches; compact, weakly cemented glacial till, 
many feet thick. 


Depth to the cemented Csim horizon is 25 to 40 
inches. Content of rock fragments ranges from 15 to 35 
percent. Some pedons have a trace of an A2 horizon 
and faint mottles in the lower part of the B2 horizon. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 moist and 5 through 7 dry, and chroma of 3 or 4 
moist or dry. 

The Csim horizon has hue of 10YR or 2.5Y, value of 4 
through 6, and chroma of 2 through 4. In some pedons 
the Csim horizon has mottles along fractures. 


Indianola series 


The Indianola series consists of deep, somewhat 
excessively drained soils that formed in sandy glacial 
outwash. Indianola soils are on eskers and kames on 
broad uplands and have slopes of 0 to 70 percent. The 
average annual precipitation is 30 to 55 inches and the 
mean annual air temperature is about 50 degrees F. 

Typical pedon of Indianola loamy sand, 0 to 6 percent 
slopes, 900 feet north and 600 feet west of the 
southeast corner of sec. 36, T. 24.N., R. 1. 


01—1/2 inch to 0; undecomposed needles, twigs, 
leaves, and bark; medium acid. 

B21ir—O to 7 inches; dark brown (7.5YR 3/4) loamy 
sand, brownish yellow (10YR 6/6) dry; weak fine 
subangular blocky structure; soft, very friable; many 
fine roots; medium acid; clear smooth boundary. 

B22ir—7 to 18 inches; dark yellowish brown (10YR 4/4) 
loamy sand, light yellowish brown (2.5Y 6/4) dry; 
weak fine subangular blocky structure; soft, very 
friable; many fine roots; medium acid; clear smooth 
boundary. 

B3—18 to 29 inches; dark yellowish brown (10YR 4/4) 
loamy sand, pale yellow (2.5Y 7/4) dry; single grain; 
loose; many fine roots; medium acid; clear smooth 
boundary. 

C1—29 to 57 inches; olive brown (2.5Y 4/4) sand, pale 
yellow (5Y 8.4) dry; single grain; loose; many fine 
roots; medium acid; gradual smooth boundary. 

C2—57 to 72 inches; dark grayish brown (2.5Y 4/2) 
sand, pale yellow (2.5Y 7/4) dry; single grain; loose; 
few fine roots; medium acid. 


The content of rock fragments is less than 15 percent. 


Some pedons have a thin, dark A1 horizon. 

The Bir horizon has hue of 10YR or 7.5YR, value of 3 
or 4 moist, and chroma of 3 or 4. It is loamy sand or 
sand. 

The C horizon has hue of 2.5Y or 5 Y, value of 4 
through 6, and chroma of 2 through 4. It is loamy fine 
sand or sand. 


Kapowsin series 


The Kapowsin series consists of moderately deep, 
moderately well drained soils that formed in glacial till 
(fig. 10). Kapowsin soils are on broad uplands and 


Figure 10.—A profile of Kapowsin gravelly ioam, 6 to 15 
percent slopes. 
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terraces and have slopes of 0 to 15 percent. The 
average annual precipitation is 30 to 45 inches and the 
meari annual air temperature is about 50 degrees F. 

Typical pedon of Kapowsin gravelly loam, 0 to 6 
percent slopes, 2,100 feet east and 1,300 feet south of 
the northwest corner of sec. 12. T. 25. N., RA. 1. 


A1—0O to 5 inches; dark brown (7.5YR 3/2) gravelly 
joam, dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; loose, friable, nonsticky and 
nonplastic; many fine roots; many hard, dark brown 
concretions, 2 to 5 millimeters; 10 percent gravel, 
few cobbles; medium acid; abrupt smooth boundary. 

B2cn-—-5 to 19 inches; brown (7.5YR 4/4) gravelly loam, 
pale brown (10YR 6/3) dry; weak fine subangular 
blocky structure; soft, friable, nonsticky and slightly 
plastic; common fine roots; many hard, dark brown 
concretions, 2 to 5 millimeters; medium acid; gradual 
smooth boundary. 

B3—19 to 23 inches; dark yellowish brown (10YR 4/4) 
gravelly loam, pale yellow (2.5Y 7/4) dry; weak fine 
subangular blocky structure; soft, friable, nonsticky 
and slightly plastic; common fine roots; medium 
acid; abrupt smooth boundary. 

Csim—23 to 60 inches; olive brown (2.5Y 4/4, rubbed) 
gravelly loam, white (5Y 8/1) dry; common medium 
distinct strong brown (7.5YR 5/8) mottles; weakly 
cemented; hard, very firm; breaks into medium, 
rough plates; slightly acid. 


A few stones and cobbles occur throughout the soil. 
Depth to the Csim horizon ranges from 20 to 32 inches. 
The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4, and chroma of 2 or 3. Some pedons lack an A 

horizon. 

The B horizon has hue of 7.5YR or 10YR, value of 3 
through 5 moist and 5 through 7 dry, and chroma of 3 or 
4 moist or dry. Some pedons have mottles in the lower 
part of the B horizon. The B horizon is gravelly loam or 
gravelly sandy loam. 


Kapowsin Variant 


The Kapowsin Variant consists of moderately deep, 
moderately well drained soils that formed in thin 
lacustrine sediment over glacial till. Kapowsin Variant 
soils are on low terraces and have slopes of 0 to 5 
percent. The average annual precipitation is 40 to 50 
inches and the mean annual air temperature is about 51 
degrees F. 

Typical pedon of Kapowsin Variant gravelly clay loam, 
0 to 5 percent slopes, 1,200 feet east and 800 feet 
south of the northwest corner of sec. 4, T. 24.N., R. 1 E. 


O1—1 to 1/2 inch; twigs and needles; abrupt smooth 
boundary. 

OQ2—1/2 inch to 0; decayed needles, leaves, and wood 
fragments; abrupt smooth boundary. 


Soil survey 


A1—0 to 7 inches; dark reddish brown (5YR 3/2) 
gravelly clay loam, light brownish gray (10YR 6/2) 
dry; strong fine granular structure; hard, friable, 
sticky and plastic; many coarse, medium, and fine 
roots; 15 percent hard, dark brown concretions, 2 to 
5 millimeters; medium acid; abrupt smooth boundary. 

B21—7 to 13 inches; brown (10YR 4/3) gravelly silty 
clay loam, very pale brown (10YR 7/3) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, sticky and plastic; many coarse, 
medium, and fine roots; 20 percent pebbles, many 
concretions, 2 to 5 millimeters; medium acid; clear 
smooth boundary. 

B22—13 to 20 inches; brown (10YR 5/3) gravelly silty 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common medium distinct gray (5Y 6/1) and strong 
brown (7.5YR 5/6) mottles; moderate medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; many coarse, medium, and fine 
roots; 25 percent pebbles; medium acid; abrupt 
smooth boundary. 

C1sim—20 to 24 inches; yellowish brown (10YR 5/4) 
gravelly loam, light brownish gray (2.5Y 6/2) dry; 
common medium distinct light gray (2.5Y 7/2) and 
strong brown (7.5YR 5/8) mottles; strong medium 
platy structure; weakly-silica-cemented; very hard, 
very firm; few fine roots along fractures; 30 percent 
pebbles; medium acid. 

C2sim—24 to 60 inches; dark grayish brown (2.5Y 4/2) 
gravelly loam, light gray (2.5Y 7/2) dry; massive; 
compact and weakly cemented in places. 


Depth to the weakly-silica-cemented Csim horizon is 
20 to 35 inches. The content of rock fragments ranges 
from 10 to 30 percent. 

The A1 horizon has hue of 5YR or 10YR, value of 2 
or 3, and chroma of 2 or 3. 

The B horizon has hue of 7.5YR or 10YR, value of 3 
through 5, and chroma of 2 through 4. it is loam, silt 
loam, silty clay loam, gravelly silt loam, or gravelly silty 
clay loam. 

The upper part of Csim horizon has hue of 2.5Y, 5Y, 
or 10YR moist and 2.5Y or 5Y dry; value of 5 or 6 moist 
or dry; and chroma of 3 or 4 moist. It is gravelly loam or 
gravelly silt loam and is weakly cemented to moderately 
cemented. 


Kilchis series 


The Kilchis series consists of shallow, well drained 
soils that formed in material weathered from basalt. 
Kilchis soils are on ridge crests and side slopes and 
have slopes of 15 to 70 percent. The average annual 
precipitation is 65 to 80 inches and the mean annual air 
temperature is about 47 degrees F. 

Typical pedon of Kilchis very gravelly sandy loam, 15 
to 30 percent slopes, 1,900 feet east and 20 feet south 
of the northwest corner of sec. 29, T. 24.N., R. 1 E. 


Kitsap County Area, Washington 


O1—2 inches to 1/2 inch; twigs and needles; abrupt 
wavy boundary. 

Q2—1/2 inch to 0; decayed needles and plant material; 
abrupt wavy boundary. 

A1—0 to 5 inches; dark reddish brown (5YR 3/2) very 
gravelly sandy loam, reddish gray (5YR 5/2) dry; 
weak fine granular structure; soft, very friable; many 
fine roots; mixed subangular and angular pebbles 
with a few cobbles; very strongly acid; abrupt 
smooth boundary. 

B2—5 to 19 inches; dark reddish brown (5YR 3/3) 
extremely gravelly loam, reddish brown (5YR 4/3) 
dry; moderate fine granular structure; soft, very 
friable; many fine roots; 60 percent mixed 
subangular and angular pebbles, a few cobbles; very 
strongly acid; clear wavy boundary. 

R—19 inches; fractured basalt. 


Depth to bedrock is 16 to 20 inches. Some pedons 
have a thin A2 horizon. The soils have umbric epipedons 
7 to 20 inches thick. 

The A1 horizon has hue of 5YR or 7.5YR and value of 
2 or 3 moist and 4 or 5 dry. 

The B horizon has hue of 5YR or 7.5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 3 or 4 moist or 
dry. It is extremely gravelly silt loam or extremely gravelly 
loam. 


Kitsap series 


The Kitsap series consists of deep, moderately well 
drained soils that formed in glacial lake sediment. Kitsap 
soils are on terraces and have slopes of 0 to 70 percent. 
The average annual precipitation is 30 to 45 inches and 
the mean annual air temperature is about 50 degrees F. 

Typical pedon of Kitsap silt loam, 8 to 15 percent 
slopes, 20 feet west and 600 feet south of the northeast 
corner of sec. 31, T. 24.N.,R 1. 


A1—O to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam, light yellowish brown (10YR 6/4) dry; weak 
fine granular structure; soft, friable, slightly sticky 
and slightly plastic; common coarse, medium, and 
fine roots; 5 percent concretions, 2 to 5 millimeters; 
medium acid; abrupt smooth boundary. 

B21—5 to 13 inches; dark yellowish brown (10YR 4/4) 
silt loam, light yellowish brown (2.5Y 6/4) dry; many 
large faint olive gray (5Y 5/2) and distinct strong 
brown (7.5YR 5/8) mottles; moderate medium 
subangular blocky structure; hard, firm, slightly sticky 
and slightly plastic; few coarse and medium roots; 5 
percent concretions, 2 to 5 millimeters; medium 
acid; gradual wavy boundary. 

B22—13 to 35 inches; light olive brown (2.5Y 5/4) silty 
clay loam, pale olive (5Y 6/3) dry; common medium 
prominent strong brown (7.5YR 5/8) mottles; 
moderate medium subangular blocky structure; hard, 
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firm, sticky and plastic; few fine roots; medium acid; 
gradual wavy boundary. 

C1—35 to 48 inches; olive (5Y 5/3) heavy silt loam, pale 
yellow (5Y 7/3) dry; common medium distinct pale 
olive (5Y 6/3) and strong brown (7.5 YR 5/8) 
mottles; fine stratification; soft, friable, slightly sticky 
and slightly plastic; medium acid; abrupt smooth 
boundary. 

C2—48 to 56 inches; olive (5Y 5/8) silty clay loam, pale 
yellow (5Y 7/3) dry; common medium distinct pale 
olive (5Y 6/3) and strong brown (7.5Y 5/8) mottles; 
fine stratification; slightly hard, friable, slightly sticky 
and slightly plastic; medium acid; abrupt smooth 
boundary. 

C3—56 to 63 inches; olive (5Y 5/8) silt, pale yellow (5Y 
8/3) dry; medium to coarse stratification; soft, 
friable, nonsticky and nonplastic; medium acid. 


The content of rock fragments in the soil averages 
less than 5 percent. Depth to prominent mottles ranges 
from 13 to 24 inches. 

The A horizon has value of 2 through 4 moist and 4 
through 6 dry, and chroma of 2 or 3 moist and 2 to 4 
dry. 

The upper part of the B horizon has value of 3 or 4 
moist and 5 or 6 dry and chroma of 3 or 4 moist or dry. 
It is silt loam or silty clay loam. 

The lower part of the B horizon has hue of 10YR or 
2.5Y, value of 4 through 6 moist and 6 through 8 dry, 
and chroma of 2 through 4 moist or dry. It is silt loam or 
silty clay loam. 

The C horizon has hue of 2.5Y or 5Y, value of 5 or 6, 
and chroma of 2 through 4. It is silt loam or silty clay 
loam. Some pedons contain thin to coarse strata of silty 
clay, silt, or fine sand. 


McKenna series 


The McKenna series consists of moderately deep, 
poorly drained soils that formed in glacial till. McKenna 
soils are in upland and terrace depressions and along 
drainageways and have slopes of 0 to 6 percent. The 
average annual precipitation is 35 to 50 inches and the 
mean annual air temperature is about 50 degrees F, 

Typical pedon of McKenna gravelly loam, 1,900 feet 
east and 1,150 feet south of the northwest corner of 
sec. 1, T. 22N.,R.1E. 


01—3 to 2 inches; twigs, needles, bark, and wood 
fragments; abrupt wavy boundary. 

02—2 inches to 0; partially decomposed needles, 
leaves, and wood fragments; abrupt wavy boundary. 

A1—O to 6 inches; dark reddish brown (5YR 2/2) 
gravelly loam, dark gray (10YR 4/1) dry; weak fine 
granular structure; soft, very friable, nonsticky and 
nonplastic; many coarse, medium, and fine roots; 20 
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percent pebbles; strongly acid; abrupt smooth 
boundary. 

B21—-6 to 8 inches; dark grayish brown (10YR 4/2) 
gravelly silt loam, grayish brown (10YR 5/2) dry; 
weak fine subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
coarse, medium, and fine roots; 25 percent pebbles; 
strongly acid; clear smooth boundary. 

B22—8 to 16 inches; grayish brown (10YR 5/2) very 
gravelly loam, light brownish gray (10YR 6/2) dry; 
moderate medium subangular blocky structure; 
slightly hard, friable, nonsticky and nonplastic; very 
few fine roots; 40 percent pebbles; medium acid; 
gradual smooth boundary. 

B23—16 to 28 inches; dark grayish brown (10YR 4/2) 
very graveily loam, light brownish gray (2.5Y 6/2) 
dry; common medium distinct strong brown (7.5YR 
5/8) mottles; moderate medium subangular blocky 
structure; hard, firm, slightly sticky and slightly 
plastic; 45 percent pebbles; medium acid; abrupt 
smooth boundary. 

C1g—28 to 37 inches; grayish brown (2.5Y 5/2) very 
gravelly loam, light gray (6Y 7/1) dry; common 
medium distinct dark olive gray (6Y 3/2) and 
yellowish brown (10YR 5/4) mottles; compact glacial 
till; hard, firm, nonsticky and nonplastic; 45 percent 
pebbles; medium acid; abrupt smooth boundary. 

C2—37 to 60 inches; dark greenish gray (5BG 4/1) 
gravelly silty clay, gray (N 6/0) dry; massive; 
compact glacial till; extremely hard, firm, very sticky 
and very plastic; medium acid. 


Depth to the compact glacial till is 30 to 40 inches. 
Content of rock fragments in the control section 
averages 35 to 50 percent. 

The A1 horizon has hue of 5YR through 10YR, value 
of 2 or 3 moist and 2 through 4 dry, and chroma of 1 or 
2 moist or dry. 

The B2 horizon has hue of 10YR or 2.5Y, value of 3 
through 5 moist and 5 through 7 dry, and chroma of 2 
through 4 moist or dry. It has fine faint to coarse 
prominent mottles. The B2 horizon is very gravelly loam, 
gravelly silt loam, or gravelly clay loam. 

The C horizon is compact glacial till. In the lower part, 
it is gravelly loam, gravelly silty clay, or very gravelly 
sandy loam. 


Mukilteo series 


The Mukilteo series consists of deep, very poorly 
drained soils that formed in organic material. Mukilteo 
soils are in depressions on upland terraces and along 
river valleys and have slopes of 0 to 1 percent. The 
average annual precipitation is 40 to 70 inches and the 
mean annual air temperature is about 50 degrees F. 

Typical pedon of Mukilteo peat, 1,800 feet east and 
2,100 feet south of the northwest corner of sec. 8, T. 23 
N.,R.2 E. 


Soil survey 


Oe1—0 to 4 inches; dark reddish brown (5YR 2/2) 
hemic material, dark grayish brown (10YR 4/2) dry; 
about 50 percent fibers, about 6 percent rubbed; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; many fine roots; very strongly acid; 
abrupt smooth boundary. 

Oe2—4 to 44 inches; dark reddish brown (5YR 3/2) 
hemic material, dark grayish brown (10YR 4/2) dry; 
about 65 percent fibers, about 20 percent rubbed; 
hard, very friable, nonsticky and slightly plastic; few 
fine roots; very strongly acid; clear smooth 
boundary. 

Oe38—44 to 72 inches; dark reddish brown (SYR 3/2) 
hemic material, dark grayish brown (10YR 4/2) dry; 
about 60 percent fibers, about 25 percent rubbed; 
hard, friable, nonsticky and slightly plastic; very 
strongly acid. 


Some pedons have a thin layer of sapric material at 
the surface. Hue is 5YR or 7.5YR and value and chroma 
range from 2 through 4. 


Neilton series 


The Neilton series consists of deep, excessively 
drained soils that formed in gravelly and sandy glacial 
outwash. Neilton soils are on terraces, beaches, and 
uplands and have slopes of 0 to 30 percent. The 
average annual precipitation is 30 to 55 inches and the 
mean annual air temperature is about 50 degrees F. 

Typical pedon of Neilton gravelly loamy sand, 15 to 30 
percent slopes, 2,100 feet west and 600 feet south of 
the northeast corner of sec. 9, T. 22 N., R. 1 E. 


O1—1/2 inch to 0; undecomposed needles, twigs, and 
moss. 

A1—O to 4 inches; dark brown (10YR 3/3) gravelly 
loamy sand, brown (10YR 5/3) dry; single grain; 
loose; many coarse, medium, and fine roots; about 
30 percent pebbles; strongly acid; clear smooth 
boundary. 

B2ir—4 to 19 inches; dark brown (7.5YR 3/4) very 
gravelly loamy sand, light yellowish brown (10YR 
6/4) dry; single grain; loose; many coarse, medium, 
and fine roots; 35 percent pebbles; strongly acid; 
clear wavy boundary. 

C—19 to 60 inches; multicolored, very gravelly sand; 
single grain; loose; few fine roots to a depth of 36 
inches; 60 percent pebbles; medium acid. 


Content of rock fragments in the control section 
averages 35 to 70 percent. 

The A1 horizon has hue of 7.5YR or 10YR, value of 3 
or 4 moist and 4 or 5 dry, and chroma of 2 or 3 moist or 
dry. 

The B2ir horizon has hue of 7.5YR or 10YR, value of 3 
or 4 moist and 5 or 6 dry, and chroma of 3 or 4 moist or 
dry. 


Kitsap County Area, Washington 


In some pedons the C horizon has tenses of sand and 
gravelly sand. 


Norma series 


The Norma series consists of deep, poorly drained 
soils that formed in mixed glacial alluvium. Norma soils 
are on till plain depressions and along drainageways in 
the uplands and have slopes of 0 to 3 percent. The 
average annual precipitation is 35 to 60 inches and the 
mean annual air temperature is about 50 degrees F. 

Typical pedon of Norma fine sandy loam, 1,900 feet 
east and 400 feet north of the southwest corner of sec. 
9, T. 25 N., R. 1 E. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (2.5Y 5/2) dry; 
moderate fine granular structure; soft, friable, 
nonsticky and nonplastic; many fine roots; medium 
acid; abrupt smooth boundary. 

B21g—8 to 13 inches; light olive brown (2.5Y 5/4) fine 
sandy loam, pale yellow (5Y 7/3) dry; common 
medium distinct strong brown (7.5YR 5/8) and light 
olive brown (2/5Y 5/4) mottles; weak fine 
subangular blocky structure; soft, friable, nonsticky 
and nonplastic; common fine roots; medium acid; 
clear smooth boundary. 

B22g—183 to 22 inches; light olive brown (2/5Y 5/4) fine 
sandy loam, pale yellow (5Y 8/3) dry; common 
medium distinct strong brown (7.5YR 5/8) and 
grayish brown (2/5Y 5/2) mottles; weak fine 
subangular blocky structure; soft, friable, nonsticky 
and nonplastic; common fine roots; medium acid; 
abrupt smooth boundary. 

C1g—22 to 32 inches; olive gray (5Y 5/2) sandy loam, 
pale yellow (5Y 8/3) dry; many large distinct strong 
brown (7.5YR 5/8) moitles; massive; soft, very 
friable, nonsticky and nonplastic; few fine roots; 
medium acid; abrupt smooth boundary. 

C2g—32 to 36 inches; olive gray (5Y 5/2) clay loam, 
pale yellow (5Y 8/3) dry; many large distinct strong 
brown (7.5YR 5/8) mottles; massive; slightly hard, 
friable, slightly sticky and slightly plastic; medium 
acid; abrupt smooth boundary. 

C38—36 to 43 inches; dark yellowish brown (10YR 4/4) 
loamy sand, light yellowish brown (2.5Y 6/4) dry; 
massive; loose; medium acid; abrupt smooth 
boundary. 

C4—43 to 60 inches; dark yellowish brown (10YR 4/4) 
loamy sand, pale yellow (5Y 8/3) dry; massive, 
slightly compact; hard, firm, nonsticky and 
nonplastic; neutral. 


Gravel content in the control section ranges from 0 to 
15 percent. 

The A horizon has value of 2 or 3 moist and chroma 
of 1 or 2 moist or dry. 
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The B horizon has hue of 2.5Y or 5Y and has common 
to many distinct and prominent mottles. It is fine sandy 
loam or sandy loam. 

The C horizon is fine sandy loam, sandy loam, or 
loamy sand. Some pedons contain strata of silt, silt 
loam, clay loam, or gravelly sand in the lower part of the 
C horizon. 


Poulsbo series 


The Poulsbo series consists of moderately deep, 
moderately well drained soils that formed in glacial till. 
Poulsbo soils are on broad uplands and have slopes of 0 
to 30 percent. The average annual precipitation is 30 to 
40 inches and the mean annual air temperature is about 
51 degrees F. 

Typical pedon of Poulsbo gravelly sandy loam, 0 to 6 
percent slopes, 750 feet east and 750 feet north of the 
southwest corner of sec. 20, T. 26 N., R. 2 E. 


0O1—2 inches to 1 inch; twigs, needles, bark, and wood 
fragments; abrupt wavy boundary. 

O2—1 inch to 0; decomposed needles, leaves, bark, and 
wood fragments; abrupt wavy boundary. 

A2—0 to 2 inches; dark grayish brown (2.5Y 4/2) 
gravelly sandy loam, light brownish gray (2.5Y 6/2) 
dry; single grain; loose; many fine, medium, and 
coarse roots; 35 percent gravel and fine 
concretions; strongly acid; abrupt wavy boundary. 

B21ir—2 to 9 inches; dark brown (10YR 3/3) gravelly 
sandy loam, pale brown (10YR 6/3) dry; weak fine 
granular structure; soft, very friable; many fine, 
medium, and coarse roots; 30 percent gravel; very 
strongly acid; clear wavy boundary. 

B22ir—9 to 24 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam, light yellowish brown (2.5Y 6/4) 
dry; weak fine granular structure; soft, friable; 
common fine, medium, and coarse roots; 30 percent 
gravel; very strongly acid; clear wavy boundary. 

Cisim—24 to 28 inches; light olive brown (2.5Y 5/4) 
gravelly weakly-silica-cemented sandy loam, light 
brownish gray (2.5Y 6/2) dry; strong thin platy 
structure; very hard, very firm; weakly cemented; few 
fine roots; 20 percent gravel; very strongly acid; 
clear wavy boundary. 

C2—28 to 60 inches; olive (5Y 5/3) gravelly sandy loam, 
light gray (5Y 7/2) dry; massive; weakly cemented in 
the upper part and very compact; 15 percent gravel; 
very strongly acid. 


Depth to the very compact, weakly-silica-cemented 
layer is 20 to 40 inches. The mean annual soil 
temperature ranges from 49 degrees to 52 degrees F. 
The control section has 50 to 75 percent content of 
sand and 10 to 35 percent content of rock fragments. 

The A2 horizon has hue of 10YR or 2.5Y and value of 
4 or 5 moist and 6 or 7 dry. It is 1 to 4 inches thick and 
is gravelly sandy loam or gravelly loam. 
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The B2ir horizon has hue of 10YR or 7.5YR in the 
upper part and 10YR or 2.5Y in the lower part. It has 
value of 3 or 4 moist and chroma of 3 or 4 moist or dry. 
The B2ir horizon is gravelly sandy loam or gravelly loam. 
Some pedons have common fine faint and distinct 
mottles. 

The C horizon has nue of 2.5Y or 5Y. In some pedons, 
there are common medium distinct mottles along 
fracture planes. 


Ragnar series 


The Ragnar series consists of deep, well drained soils 
that formed in sandy glacial outwash. Ragnar soils are 
on terraces and rolling uplands and have slopes of 0 to 
30 percent. The average annual precipitation ranges 
from 35 to 65 inches and the mean annual temperature 
is about 50 degrees F. 

Typical pedon of Ragnar fine sandy loam, 6 to 15 
percent slopes, 2,000 feet west and 2,500 feet north of 
the southeast corner of sec. 31, T. 24.N., R. 1 E. 


01—3 to 1-1/2 inches; twigs, needles, bark, and wood 
fragments; abrupt wavy boundary. 

Q2—1-1/2 inches to 0; decomposed needles, leaves, 
bark, and wood fragments; abrupt wavy boundary. 

A1—0 to 4 inches; dark brown (7.5YR 3/2) fine sandy 
loam, dark brown (10YR 3/3) dry; weak fine granular 
structure; soft, friable, nonsticky and nonplastic; 
common medium and fine roots; medium acid; 
abrupt smooth boundary. 

B2—4 to 23 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam, yellow (2.5Y 7/6) dry; few fine faint 
strong brown mottles; weak medium subangular 
blocky structure; soft, friable; common medium and 
fine roots; medium acid; gradual wavy boundary. 

C1i—23 to 44 inches; grayish brown (2.5Y 5/2) loamy 
sand, pale yellow (5Y 7/3) dry; few strong brown 
mottles; massive; soft, friable; few medium and fine 
roots; medium acid; gradual wavy boundary. 

C2—44 to 52 inches; light brownish gray (2.5Y 6/2) 
loamy sand, pale yellow (5Y 7/3) dry; few fine 
yellowish red mottles; massive; soft, friable; very few 
fine roots; medium acid; gradual wavy boundary. 

C3—52 to 66 inches; light brownish gray (2.5Y 6/2) 
loamy sand, light gray (5Y 7/2) dry; massive; soft, 
friable; medium acid. 


The A horizon has hue of 7.5YR or 10YR and chroma 
of 2 or 3. 

The B horizon has hue of 7.5YR, 10YR, or 2.5Y; value 
of 3 or 4 moist and 4 through 7 dry; and chroma of 4 
through 6 moist or dry. 

The C horizon has hue of 5Y through 10YR, value of 5 
through 7, and chroma of 2 or 3. It is loamy sand or fine 
sand. 


Soil survey 


Schneider series 


The Schneider series consists of deep, well drained 
soils that formed in coiluvium from basalt. Schneider 
soils are on uplands and have slopes of 45 to 70 
percent. The average annual precipitation is 60 to 75 
inches and the mean annual air temperature is about 49 
degrees F. 

Typical pedon of Schneider very gravelly loam, 45 to 
70 percent slopes, 600 feet east and 1,900 feet south of 
the northwest corner of sec. 26, T. 24 N., R. 1 W. 


O01—1 to 1/2 inch; needles, leaves, and twigs; scattered 
angular gravel and cobbles on surface. 

O2—1/2 inch to 0; decomposed needles, leaves, and 
some ash. 

A1—0 to 6 inches; dark reddish brown (5YR 3/3) very 
gravelly loam, brown (7.5YR 4/4) dry; moderate fine 
granular structure; soft, friable, nonsticky and 
nonplastic; many fine roots; 50 percent angular 
basalt fragments and 10 percent angular cobbles; 
medium acid; abrupt smooth boundary. 

A3—6 to 23 inches; dark reddish brown (5YR 3/8) 
extremely gravelly loam, brown (7.5YR 5/4) dry; 
moderate fine granular structure; soft, friable, 
nonsticky and nonplastic; many coarse, medium, 
and fine roots; 50 percent angular gravel and 15 
percent angular cobbles; medium acid; clear smooth 
boundary. 

B2—23 to 48 inches; dark brown (7.5YR 4/4) extremely 
gravelly silt loam, very pale brown (10YR 7/4) dry; 
moderate fine granular structure; soft, friable, slightly 
sticky and slightly plastic; common coarse, medium, 
and fine roots; 55 percent angular gravel and 15 
percent angular cobbles; medium acid; abrupt wavy 
boundary. 

R—48 inches; fractured basalt. 


Depth to basalt ranges from 40 to 70 inches. Content 
of rock fragments in the control section ranges from 50 
to 80 percent. 

The A1 horizon has hue of 5YR or 7.5YR, value of 2 
or 3 moist and 4 or 5 dry, and chroma of 2 or 3 moist 
and 2 through 4 dry. It is very gravelly loam or very 
gravelly silt loam. The A3 horizon has hue of 5YR or 
7.5YR, value of 2 or 3 moist and 3 through 5 dry, and 
chroma of 3 or 4 dry. It is very gravelly loam, very 
gravelly silt loam, or extremely gravelly loam. 

The B2 horizon has hue of 5YR, 7.5YR, or 10YR. It is 
extremely gravelly silt loam or very gravelly silt loam. 


Semiahmoo series 


The Semiahmoo series consists of deep, very poorly 
drained soils that formed in organic material. Semiahmoo 
soils are in depressional backwater areas of flood plains 
and have slopes of 0 to 1 percent. The average annual 
precipitation is 35 to 50 inches and the mean annual air 
temperature is about 49 degrees F. 


Kitsap County Area, Washington 


Typical pedon of Semiahmoo muck, 900 feet west and 
1,200 feet south of the northeast corner of sec. 6 T. 23 
N., R. 2 E. 


Oap—0 to 8 inches; black (6YR 2/1) sapric material, 
dark gray (10YR 4/1) dry; about 15 percent fibers, 
less than 5 percent rubbed; moderate fine granular 
structure; slightly hard, very friabie, slightly sticky 
and slightly plastic; many fine roots; strongly acid; 
clear smooth boundary. 

Oa1—8 to 20 inches; black (5YR 2/1) sapric material, 
dark gray (10YR 4/1) dry; about 15 percent fibers, 
less than 5 percent rubbed; moderate medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic, many fine 
roots; strongly acid; abrupt smooth boundary. 

Oa2—20 to 66 inches; black (6YR 2/1) sapric material, 
dark gray (10YR 4/1) dry; 50 percent fibers, less 
than 15 percent rubbed; massive; hard, very friable, 
nonsticky and slightly plastic; few fine roots; very 
strongly acid; abrupt smooth boundary. 


The organic layers below the Oap horizon have hue of 
5YR through 10YR. Chroma is 1 or 2. 

The organic layer ranges from 55 inches to more than 
120 inches in thickness. 


Shalcar series 


The Shalcar series consists of deep, very poorly 
drained soils that formed in organic material over 
alluvium. Shalcar soils are in valleys and upland 
depressions and have slopes of 0 to 1 percent. The 
average annual precipitation is 35 to 60 inches and the 
mean annual air temperature is about 49 degrees F. 

Typical pedon of Shalcar muck, 1,800 feet east and 
1,750 feet south of the northwest corner of sec. 8, T. 23 
N., R. 2 E. 


Cap—0 to 8 inches; very dark brown (10YR 2/2) sapric 
material, gray (2.5Y 5/1) dry; many large prominent 
strong brown (7.5YR 5/6) mottles; about 15 percent 
fibers, less than 5 percent rubbed; moderate 
medium granular structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many fine roots; 
strongly acid; abrupt smooth boundary. 

Oa1—8 to 32 inches; very dark brown (10YR 2/2) sapric 
material, brown (10YR 4/3) dry; dark gray (5Y 4/1) 
pockets of fine sand; about 10 percent fibers, less 
than 5 percent rubbed; moderate thin platy structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common fine roots; very strongly acid; clear 
wavy boundary. 

C—32 to 60 inches; very dark gray (2.5YR 3/1) stratified 
loamy sand with lenses of finer material, gray (SY 
5/1) dry; common medium prominent dark yellowish 
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brown (10YR 4/4) mottles; massive; loose; few fine 
roots; very strongly acid. 


The organic horizons have 10 to 25 percent fibers 
unrubbed and less than 10 percent rubbed. 

Depth to the mineral horizon ranges from 20 to 40 
inches. The mineral horizons are stratified silty clay loam, 
silt loam, fine sandy loam, sandy loam, loamy sand, and 
sand. 


Shelton series 


The Shelton series consists of moderately deep, 
moderately well drained soils that formed in glacial till 
and has some basalt fragments. Shelton soils are on 
moraines and till plains and have slopes of 0 to 45 
percent. The average annual precipitation is 50 to 70 
inches and the mean annual air temperature is about 49 
degrees F. 

Typical pedon of Shelton very gravelly sandy loam, 15 
to 30 percent slopes, 2,500 feet west and 1,200 feet 
south of the northeast corner of sec. 23, T. 24 .N., R. 1 
W. 


O1—2 inches to 1 inch; needles, leaves, and twigs. 

Q2—1 inch to 0; decomposed leaves, needles, and 
wood fragments; burned residue; abrupt smooth 
boundary. 

B21cn—0 to 3 inches; dark reddish brown (5YR 3/3) 
very gravelly sandy loam, brown (7.5YR 5/4) dry; 
moderate fine granular structure; soft, friable; many 
coarse, medium, and fine roots; 30 percent pebbles 
and 20 percent dark brown (7.5YR 4/4) concretions, 
2 to 5 millimeters; strongly acid; clear smooth 
boundary. 

B22cn—3 to 18 inches; dark reddish brown (5YR 3/4) 
very gravelly sandy loam, brown (7.5YR 5/4) dry; 
moderate fine granular structure; soft, friable; many 
coarse, medium, and fine roots; 15 percent pebbles; 
20 percent dark brown (7.5YR 4/4) concretions, 2 to 
5 millimeters; 20 percent angular basalt cobbles; 
strongly acid; gradual wavy boundary. 

B3cn—18 to 25 inches; dark brown (7.5YR 3/4) very 
gravelly sandy loam, yellowish brown (10YR 5/4) 
dry; moderate fine granular structure; soft, friable; 
many coarse, medium, and fine roots; dense root 
mat in lower horizon; 55 percent pebbles and 
cobbles; strongly acid; abrupt smooth boundary. 

Csim—25 to 60 inches; grayish brown (2.5Y 5/2) very 
gravelly sandy loam, light olive gray (5Y 6/2) dry; 
massive; extremely hard, weakly-silica-cemented, 
very compact glacial till; 65 percent pebbles; 
strongly acid. 


Depth to the Csim horizon ranges from 20 to 35 
inches. Content of rock fragments in the soil ranges from 
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40 to 75 percent. Some pedons contain a few angular 
basaltic fragments. Some pedons have a thin A1 
horizon. 

The Ben horizon has hue of 5YR or 7.5YR, value of 3 
or 4 moist, and chroma of 3 or 4 moist or dry. Some 
pedons have pockets of glacial flour deposited in the 
lower part of the B horizon. The Bcn horizon is very 
gravelly sandy loam or extremely gravelly sandy loam. 

The Csim horizon has hue of 2.5Y or SY and value of 
5 or 6 moist or dry. 


Sinclair series 


The Sinclair series consists of moderately deep, 
moderately well drained soils that formed in glacial till. 
Sinclair soils are on till plains and have slopes of 2 to 30 
percent. The average annual precipitation is 30 to 40 
inches and the mean annual air temperature is about 51 
degrees F. 

Typical pedon of Sinclair very gravelly sandy loam, 2 
to 8 percent slopes, 1,900 feet west and 2,500 feet 
south of the northeast corner of sec. 2, T. 26 N., R. 2 E. 


O1—2 to 1-1/2 inches; needles, leaves, and twigs. 

O2—1-1/2 inch to 0; black (SYR 2/1) partially decayed 
needies, leaves, bark, and wood fragments; very 
strongly acid; abrupt wavy boundary. 

A2—0 to 2 inches; grayish brown (10YR 5/2) sandy 
loam, light brownish gray (2.5Y 6/2) dry; weak fine 
granular structure; soft, very friable; common fine 
roots; 10 percent gravel and fine gravel-size 


concretions; very strongly acid; clear wavy boundary. 


B21ir—2 to 8 inches; yellowish brown (10YR 5/4) very 
gravelly sandy loam, pale brown (10YR 6/3) dry; 
weak fine granular structure; soft, very friable; many 
coarse, medium, and fine roots; 30 percent gravel 
and 10 percent fine gravel-size concretions; very 
strongly acid; clear smooth boundary. 

B22ir—8 to 15 inches; yellowish brown (10YR 5/4) very 
gravelly sandy loam, pale brown (10YR 6/3) dry; 
many fine faint light gray (10YR 7/2) mottles; weak 
medium granular structure; soft, very friable; many 
coarse medium and fine roots; 40 percent gravel; 
very strongly acid; clear smooth boundary. 

B23—15 to 25 inches; yellowish brown (10YR 5/4) very 
gravelly sandy loam, light yellowish brown (10YR 
6/4) dry; weak fine granular structure; soft, very 
friable; many coarse and medium roots; 40 percent 
gravel; strongly acid; abrupt smooth boundary. 

Csim—25 to 60 inches; light olive brown (2.5Y 5/4) 
gravelly loamy sand, light brownish gray (2.5Y 6/2) 
dry; massive; hard; weakly-silica-cemented, very 
compact; medium acid. 


Soil survey 


Depth to the Csim horizon ranges from 20 to 30 
inches. Content of rock fragments ranges from 35 to 50 
percent in the control section. 

The A2 horizon has hue of 10YR or 2.5Y, value of 4 or 
5 moist, and chroma of 1 or 2 moist or dry. 

The B2ir horizon has hue of 7.5YR or 10YR, value of 4 
or 5 moist, and chroma of 3 or 4 moist or dry. it has 
weak granular or subangular blocky structure. 

The Csim horizon has hue of 2.5Y or 10YR. It is 
gravelly sandy loam or gravelly loamy sand. It is weakly- 
to moderately-silica-cemented and very compact. 


Tacoma series 


The Tacoma series consists of deep, very poorly 
drained soils that formed in alluvial deposits and organic 
material. Tacoma soils are on deltas and have slopes of 
0 to 3 percent. The average annual precipitation is 35 to 
60 inches and the mean annual air temperature is about 
50 degrees F. 

Typical pedon of Tacoma silt loam, 1,050 feet east 
and 600 feet north of the southwest corner of sec. 17, T. 
24N., R. 2 W. 


A1—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; soft, very friable, nonsticky 
and slightly plastic; many fine roots; very strongly 
acid; clear smooth boundary. 

Ci—6 to 10 inches; dark grayish brown (2.5Y 4/2) very 
gravelly loamy sand, grayish brown (2.5Y 5/2) dry; 
weak fine granular structure; loose; common fine 
roots; 40 percent pebbles; very strongly acid; abrupt 
smooth boundary. 

C2g—10 to 17 inches; dark grayish brown (2.5Y 4/2) 
loam, light olive gray (BY 6/2) dry; common medium 
distinct strong brown (7.5YR 5/8) mottles; massive; 
soft, very friable, nonsticky and slightly plastic; 
weakly smeary; few fine roots; very strongly acid; 
clear smooth boundary. 

C3g—17 to 21 inches; very dark grayish brown (10YR 
3/2) silty clay loam, light olive gray (5Y 6/2) dry; 
common medium distinct strong brown (7.5YR 5/8) 
mottles; massive; soft, very friable, slightly sticky 
and plastic; weakly smeary; very strongly acid; clear 
smooth boundary. 

C4—21 to 24 inches; dark brown (10YR 3/3) loam, light 
olive gray (5Y 6/2) dry; massive; soft, very friable, 
nonsticky and slightly plastic; weakly smeary; very 
strongly acid; abrupt smooth boundary. 

C5—24 to 36 inches; very dark grayish brown (2.5Y 3/2) 
very fine sandy loam, light brownish gray (2.5Y 6/2) 
dry; common fine distinct strong brown (7.5YR 5/8) 
mottles; massive; soft, very friable, nonsticky and 
nonplastic; weakly smeary; very strongly acid; abrupt 
smooth boundary. 
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C6—36 to 60 inches; olive gray (5Y 4/2) very gravelly The A1 horizon has hue of 10YR or 5Y, value of 3 or 
coarse sand, gray (5Y 6/1) dry; common medium 4, and chroma of 1 or 2. 
faint yellowish red (5YR 5/8) mottles; single grain; The C horizon has hue of 10YR through SY, value of 3 
loose; very strongly acid. through 5 moist, and chroma of 2 or 3 moist or dry. 
Mottles range from faint to prominent. The lower part of 
Some pedons have layers of muck, each 1 to 4 inches the C horizon ranges from clay to very gravelly coarse 


thick, with a cumulative total of less than 16 inches. sand and changes within short distances. 
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AEC soil. A soil having an A, a B, and a C horizon. 

Ablation till. Loose, permeable till deposited during the 
final downwasting of glacial ice. Lenses of crudely 
sorted sand and gravel are common. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 


as— 
Inches 
MWe LOW sa vsciacanccsicnesinciacenszzornveackainssaineensstunsinbeataceane 0 to 3 
LOW 22 satess cscs onecads csassesuanaasuvsncoesseas iauanitdeisteetessaotaazects 3 to 6 
Moderate. «6 tod 
TANI secs ois cesesxsdenceesoorteeeaessusdeat vues Tateeaieicieiaceertaten 9 to 12 
VO ry OD iossccsvescacchasisavcesssasexenscrdivnndeananens More than 12 


Basal area. The area, in square feet, of the cross 
section at breast height of the trees above a stated 
size in an acre. 

Basal till. Compact glacial till deposited beneath the ice. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 


Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

CMAI. Cuimination of the mean annual increment. The 
age or rotation at which growing stock of a forest 
produces the greatest annual growth (for that time 
period). 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm,—-When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
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Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diameter breast-high (DBH). The diameter of a tree 4.5 
feet above average ground level. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Weill drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately weil drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
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the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—-Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream 
flowing in a tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 
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Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glactolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many 
deposits are interbedded or laminated. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. in the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soé/ 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 


B horizon.—The minerai horizon below an A horizon. 


The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
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combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the salum, the Roman numeral {| precedes 
the letter C. 

A layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hummocky. Refers to a landscape of hillocks, 
separated by low sags, having sharply rounded tops 
and steep sides. Hummocky relief resembles rolling 
or undulating relief, but the tops of ridges are 
narrower and the sides are shorter and less even. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Interglacial. Pertaining to or formed during the time 
interval between two glaciations. Generally 
characterized by climates and soil forming 
conditions more similar to today than during times of 
glaciation. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Waiter is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
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Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. —Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame (geology). An irregular, short ridge or hill of 
Stratified glacial drift. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, as 
well as the amount of soil and rock material, vary 
greatly. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

MAI (Mean annual increment). The total growth divided 
by the stated age. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/few, common, and 
many, size—fine, medium, and coarse; and 
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contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); meaium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Munsell notation. A designation of color by degrees of 
the three simple variables—hue, vaiue, and chroma. 

For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


VGUY SOW: -ccsccccedscccsceucdnevaesecsceetiers less than 0.06 inch 
SIOW......... ese ...-- 0.06 to 0.20 inch 
Moderately SIOW...............::eeesereeeeee 0.2 to 0.6 inch 
Moderate................ .0.6 inch to 2.0 inches 


— 2.0 to 6.0 inches 
see 6.0 to 20 inches 
VELY TADIG..casscsscnsdssvesssissrinsncccssctsace more than 20 inches 
Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 
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pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely Aid... cccessesccseseseeceneneareseetsese Below 4.5 
Very strongly acid... eeceneteseneeeeteaneees 4.5 to 5.0 
Strongly acid........ 5.1 to 5.5 
Medium acid... 5.6 to 6.0 
Slightly acid. 6.1 to 6.5 
Neutral... 6.6 to 7.3 
Mildly alkaline...... 7.4 to 7.8 
Moderately alkaline. 7.9 to 8.4 
Strongly alkaline... eessesesessesseneesereeneessees 8.5 to 9.0 


Very strongly alkaline... eee 9.1 and higher 


Recharge. The absorption and addition of water to the 
zone of saturation. 

Regolith. The unconsolidated mantle of weathered rock 
and soil materia! on the earth’s surface; the loose 
earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
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called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominanily silt- 
sized particles. 

Site curve. A curve or table developed to determine site 
index. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Skid trails. Trail or furrow made by log skidding over 
ground surface. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizonta! distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 
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Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

VETY COAISE SAMNG.....sssssssssssersenessesssessensanenes 2.0 to 1.0 
COAISE SANG. ssisssssincssietsesetsicssarsortdatacenieassntiess 1.0 to 0.5 
Medium sand... 0.5 to 0.25 
Fine sand......... 0.25 to 0.10 
Very fine sand. ..0.10 to 0.05 
Silhstaseccty 10.05 to 0.002 
CHA sisi bewincum aides dencisaplanerianaieon siemsnaneeies less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/laty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 


in content of organic matter than the overlying 
surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, joamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or ‘‘very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Weathering. Ail physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Yarding. A logging term meaning to move a log from the 
area it was cut to a landing or loading area. 

Yarding, cable. Yarding a log by a suspended cable 
rather than behind a wheeled or tracked vehicle. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1952-76 at Bremerton, Washington] 
Temperature 
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It can be calculated by adding the 


and subtracting the temperature below which 


OF). 


dividing the sum by 2, 


1, growing degree day is a unit of heat available for plant growth, 


growth is minimal for the principal crops in the area (40 


maximum and minimum daily temperatures, 
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TABLE 2.-~FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1952-76 at Bremerton, Washington] 
ee ec a a EST SSE 


5 years in 10 


earlier than-~- January 20 December 10 November 12 


i 
H Temperature 
1 
i 
Probability i 240 F Hl 28° F ] 320 F 
ior lower ior lower ior lower 
i i 
Last freezing i i H 
temperature H | i 
in spring: Hi i j 
1 i t 
1 i ' 
1 year in 10 I } H 
later than-- } February 26 | April 9} May 6 
i t 4 
i i i 
2 years in 10 i i i 
later than-- { February 14 } March 26 | April 28 
t 1 t 
' i i 
5 years in 10 H I j 
later than-- } January 19 | February 28 | April 12 
' 1 t 
First freezing H i i 
temperature i | H 
in fall: H i H 
j H i 
1 year in 10 i i j 
earlier than-- {| December 2 {| November 17 {| October 21 
‘ i. t 
‘ t i 
2 years in 10 i H i 
earlier than-- | December 17 {| November 21 {| October 29 
t 1 1 
H : H 
i ' i 
1 ? 1 
i i - 
t 1 : 
i i i 


TABLE 3.~-GROWING SEASON 


[Recorded in the period 1952=76 at Bremerton, 
Washington] 


Daily minimum temperature 
during growing season 


Probability Higher } Higher | Higher 
than i than } than 
240 F | 280 fF |} 320 Ff 
‘ t 
i H 
] Days i Days H Days 

: t ' 
| | | 

9 years in 10 } 288 i 239 i 184 
t t t 
i ' i 

8 years in 10 } 309 i 255 i 194 
1 t 9 
' i t 

5 years in 10 } >365 i 284 H 213 
1 ' ' 
' t t 

2 years in 10 j >365 i 314 f 232 
1 4 : 
t ii t 

1 year in 10 } >365 { 329 i 241 
‘ 1 t 
i i i 
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TABLE 4.-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


WAL? one anna neon wn nnn ee wen nnn n-ne n eee wenn nn ceen nn nrennnenen | 3,400 
7 


i i 
Map | Soil name H Acres iPercent 
symbol} H H 
4 + i 
i H H 
1 }Alderwood very gravelly sandy loam, 0 to 6 percent slopes---~~--------~-------------- } 18,040 } 7.5 
2 {Alderwood very gravelly sandy loam, 6 to 15 percent slopes~~---------~----------- ~--} 17,600 j 7.3 
3 iAlderwood very gravelly sandy loam, 15 to 30 percent slopes-------+-+-------------- H 8,080 } 3.3 
4 j}Beaches---+------ woe ween eee wceeen 640 | 0.3 
5 }Belfast loam 530 } 0.2 
6 }Bellingham silty clay loam-------~-----------~+~------+-+~+-----------+---- 880 } 0.4 
7 iCatheart silt loam, 2 to 8 percent slopes-~------ H 880 } 0.4 
8 iCathcart silt loam, 8 to 15 percent slopes------------------------~--- uno f 0.2 
9 iCathcart silt loam, 15 to 30 percent slopes-~--- 370 | 0.2 
10 iDystric Xerorthents, 45 to 70 percent slopes 12,300 | 5.1 
11 iGrove very gravelly sandy loam, 0 to 3 percent slopes+-+~-- 1,510 } 0.6 
12 Grove very gravelly sandy loam, 3 to 15 percent slopes--«- 980 | 0.4 
13 Grove very gravelly sandy loam, 15 to 30 percent slopes--- 570 | 0.2 
14 iHarstine gravelly sandy loam, 0 to 6 percent slopes-------- 13,960 j 5.8 
15 iHarstine gravelly sandy loam, 6 to 15 percent slopes-~------ 10,610 j a4 
16 {Harstine gravelly sandy loam, 15 to 30 percent slopes-----~- 6,600 } 2.7 
17 tHarstine gravelly sandy loam, 30 to 45 percent slopes----- 1,990 | 0.8 
18 Indianola loamy sand, 0 to 6 percent slopes------ ween 4,300 } 1.8 
19 iIndianola loamy sand, 6 to 15 percent slopes-------------- 2,710 | 11 
20 tIndianola loamy sand, 15 to 30 percent slopes--------+---+-- 1,640 | 0.7 
21 }Indianola-Kitsap complex, 45 to 70 percent slopes--------- 7,550 | 3.1 
22 iKapowsin gravelly loam, 0 to 6 percent slopes 11,030 } 4.6 
23 iKapowsin gravelly loam, 6 to 15 percent slopes-- 5,700 j 2.4 
24 iKapowsin Variant gravelly clay loam, 0 to 5 percent slopes-~-------~------ seen ennn- 1,090 | 0.5 
25 {Kilchis very gravelly sandy loam, 15 to 30 percent slopes- 1,890 | 0.8 
26 iKilchis very gravelly sandy loam, 30 to 70 percent slopes- 5,100 } 2.1 
27 iKilchis-Shelton complex, 30 to 50 percent slopes 2,390 | 1.0 
28 [Kitsap silt loam, 2 to 8 percent slopes-----~~--- 2,310 | 1.0 
29 Kitsap silt loam, 8 to 15 percent slopes---«--- 1,990 } 0.8 
30 iKitsap silt loam, 15 to 30 percent slopes-~---- 1,670 | 0.7 
31 iKitsap silt loam, 30 to 45 percent slopes--~--- 540 } 0.2 
32 iMeKenna gravelly 5,100 } 2.1 
33 {Mukilteo peat~~------ 1,320 } 0.5 
34 }Neilton gravelly loamy sand, 0 to 3 percent slopes~-----+~-~-~-----~------ i 3,640 | 5 
35 iNeilton gravelly loamy sand, 3 to 15 percent slopes---~-+------- 1,410 | 0.6 
36 {Neilton gravelly loamy sand, 15 to 30 percent slopes-----~+---- 1,470 | 0.6 
37 Norma fine sandy 7,700 j 3.2 
38 [Pitse-------~ Os nn on nn nn nn ee rn nen en nnn nnn nee i 650 | 0.3 
39 ;Poulsbo gravelly sandy loam, 0 to 6 percent slopes---+--+-------- 8,940 | 3.7 
40 {Poulsbo gravelly sandy loam, 6 to 15 percent SlopeS-----swwnn enone ewes eee seen nenn= 3,980 } 1.6 
44 iPoulsbo gravelly sandy loam, 15 to 30 percent slopes 2,170 } 0.9 
42 {Poulsbo=Ragnar complex, 0 to 6 percent slopes-~---~~------------+- 3,290 j 1.4 
43 }Poulsbo~Ragnar complex, 6 to 15 percent slopes----+--+-------- ewe nena ene e ewww ene nnn! 3,990 | 1.7 
4y {Ragnar fine sandy loam, 0 to 6 percent slopes-----wee+------ 4,810 } 2.0 
45 Ragnar fine sandy loam, 6 to 15 percent slopes--------------------~+--------+ 3,840 | 1.6 
46 iRagnar fine sandy loam, 15 to 30 percent slopes-~----~~------- 3,490 | 1.4 
AT iRagnar-Poulsbo complex, 15 to 30 percent slopes~----------«+-~ 3,170 } 1.3 
48 iSehneider very gravelly loam, 45 to 70 percent slopes-------++ 1,490 | 0.6 
49 }Semiahmoo muckwnm-enececeen- wen eeee nn awww ween ene weene 1,320 | 0.5 
50 }Shalear 960 | 0.4 
51 {Shelton very gravelly sandy loam, 0 to 6 percent slopes--------------- 4,060 | 1.7 
52 }Shelton very gravelly sandy loam, 6 to 15 percent slopes#=-~----- 3,640 | 105 
53 iShelton very gravelly sandy loam, 15 to 30 percent slopes 3,290 ; 1.4 
54 iShelton very gravelly sandy loam, 30 to 45 percent slopes 1,440 { 0.6 
55 iShelton extremely gravelly sandy loam, 0 to 6 percent slopeSq---eeee nnn nnewe enn nn H 5,300 } 2.2 
56 {Shelton extremely gravelly sandy loam, 6 to 15 percent slopes---------~-+-------89-- H 4,610 | 1.9 
57 }Shelton extremely gravelly sandy loam, 15 to 30 percent slopes-- i 930 | O.4 
58 {Shelton-McKenna complex, 0 to 10 percent slopes----------- eee eee i 1,870 } 0.8 
59 {Sinclair very gravelly sandy loam, 2 to 8 percent slopese----e-- j 1,560 { 0.6 
60 }Sinclair very gravelly sandy loam, 8 to 15 percent slapes----- H 730 { 0.3 
61 }Sinelair very gravelly sandy loam, 15 to 30 percent slopes---- i 590 | 0.2 
62 {Tacoma silt Loam-~~--------ess20 2 eee enw een nee ens H 350 | 0.1 
63 {Urban land-Alderwood complex, 0 to 8 percent slopes--------~---~--++-+--------------- i 1,330 i ia 
; 1 . 
i 
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yield indicates that the 
Only soils suitable for 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Kitsap County Area, Washington 


soil is not suited to the crop or the crop generally is not grown on the soil. 


[Yields are those that can be expected under a high level of management. Absence of a 
these crops are listed] 
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See footnotes at end of table. 
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CROPS AND PASTURE--Continued 


TABLE 5.--YIELDS PER ACRE OF 


Soil name and 


Sweet corn 


Neilton 


) 


Norma 


a 


Poulsbo 


YOqseeansene-oa-osasa-o--5 


Poulsbo 


Woon s oes eoeeedaneeda 2 


Poulsbo 


Poulsbo-Ragnar 


W3oeccsoliceuesooew ee oues 


Poulsbo-Ragnar 


YY nn en ew en ee eee 


Ragnar 


Y5e-------------~--- =~ 


Ragnar 


abe et Se et Se eS 


Semiahmoo 


5 Q------------------------ 


Shalear 


5 1------------------------ 


Shelton 


Pd smsneesaaesepasanese 


52, 


Shelton 


55 ----------- 7-2 


Shelton 


56, S7nennnn nen nn en n-e--- 


Shelton 


60 fesah ene esesse eset 


59, 


Sinclair 


eae eee 


Sinclair 


62------------------------ 


Tacoma 


The amount of forage or feed required to feed one animal unit (one cow, one horse, 


or five goats) for 30 days. 


* Animal-unit-month: 


five sheep, 


one mule, 
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TABLE 6,--WOODLAND MANAGEMENT AND PRODUCTIVITY 


{Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


iRed alder----------- foo 
i 
4 i) 


~ H H Management concerns H Potential productivity 
Soil name and Ordi- | Equip- | | i H i 
map symbol ‘nation| ment {Seedlingit Wind- j{ Plant } Common trees iSite | Trees to plant 
tsymbol| limita-jmortal- | throw jcompeti-} iindex| 
{ i tion | ity { hazard | tion } i i 
i i t z I J 1 1 
H H i H i i i i 
1 Qeeween wweeeenne| 3d {Slight {jSlight {|ModeratejSevere iDouglas-fir-------- -i 104 {Douglas-fir. 
Alderwood H i j H i {Western redcedaree--{ --- | 
i i i { \ {Western hemlock-----j --- | 
i H i | i }Red alder----------- tb --- | 
i i i i i i t H 
ote ew wenn ee enn | 3d {iModerate/Slight {Moderate|Severe {Douglas-fir--------- i 104 jDouglas-fir. 
Alderwood i { | | | {Western redcedar----} --- } 
i \ { | H ‘Western hemlock-----} --- | 
i H f H H iRed alder----------- f --- } 
i t i I i } I H 
ene eee === -i  2w iModerate!Slight {Slight {Severe j|Douglas-fir---------| 120 (Douglas-fir. 
Belfast i i i I H Black cottonwood-~--{ --- | 
i i H H i iRed alder----------- { --- } 
i { : H { iBigleaf maple lL --- | 
t I H H i iWestern redcedar----} --- | 
1 i 1 1 1 1 My 1, 
! t t t t 1 ‘4 ' 
owen enone weoe-----' Sw iSevere jModerate|Moderate;Moderate}Red alder-----------{ 80 jRed alder, 
Bellingham i H i i i iBigleaf maple-------{/ --- | western redcedar. 
H H H H H iWestern redcedar----; --- } 
\ H H i H {Western hemlock too-- | 
i i i i i i Douglas-fir enn ee nee Loa i 
i ‘ 1 ! i) I 1 I 
7, 8, Q------------ i 20 {Moderate{!Slight {Slight iSevere {Douglas-fir--------- i 120 {Douglas-fir. 
Catheart i i H H { {Western hemlock~--~- pane | 
i H H i i iWestern redcedarew--| --- | 
Hl H i H i ‘Pacific madrone----- , awe | 
{ 
411, 12, 13+-------- i 3f {Slight {ModeratejSlight {Slight jDouglas-fir--------- | 106 }Douglas-fir. 
Grove H i H j H iWestern hemlock----- i wee | 
t i i H i i i i 
14, 15------------- | 3d {Slight {Slight {Moderate|ModeratejDouglas-fir--~------ i 105 ;Douglas-fir. 
Harstine i ' H i H tRed alder---~-------- coe 
iy ‘ r] ‘ 7 ‘ 
i) I I 1 1 t ! t 
16, 1]? --29--------- { 3d {Moderate{Slight {iModerate|ModeratejDouglas-fir i iDouglas-fir. 
Harstine i i H i H {Red alder----------- i i 
i i H i t H H H 
18, 19, 20--------- ' 3s {Slight {ModeratejSlight {Slight |Douglas-fir--------- | 99 jDouglas-fir. 
Indianola i H H H i tWestern redcedar----j| --- | 
i i i { H {Western hemlock-----} --- | 
i i i t H iBigleaf maple-------{ --- j 
i j I i H {Red alder----- coeeee i --- [ 
i bo | | | | a 
. 1 1 1 1 ' I 1 I 
Indi anola--------- ' 3r {Severe |Moderatej{Slight {Slight {Douglas-fir 1 99 {Douglas-fir. 
H H i Hl H iWestern redcedar----} <--- | 
H | H H H }Western hemlock-----j --- { 
H { i i i iBigleaf maple--- ioon- | 
i i i H | {Red alder----------- f --- j 
i I i i i } H ' 
Kitsap------------ | 2r {Severe {Slight {ModeratejModerate}Douglas-fir-------~- } 123 {|Douglas-fir, western 
i i i { i iRed alder----------- } --- | redcedar. 
i H H i i iWestern redcedar----} --- | 
i i i H i }Western hemlock jf --- j 
; i i | Bigleat maple------- i --- H 
a 1 
i) ' i I 1 i 1 t 
22, 23-------------} 2d {Slight jiSlight [Moderate|Moderate|Douglas-fir--------- i 119 jDouglas-fir. 
Kapowsin i { { { { ‘Western redcedar----}| --- } 
{ i i { H Western hemlock----~- fo ee | 
H i H H i {Red alder----------- f --- |j 
H H H H ' iBlack cottonwood----| --- | 
i 1 t i i 1 ‘ 1 
t ' 3 1 1 ! t t 
24 nen eee eee = i 2w {Moderate/Slight {Moderate/Severe {|Douglas-fir-~----~-- { 109 [Douglas-fir. 
Kapowsin Variant j i H H j iWestern redeedar----j --- | 
i i H H i {Western hemlock----- { -e- | 
i i H i i H 
1 i i ‘ 1 1 
i) ‘ 1 1 1 t 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Soil name and 
map symbol 


ii i Management concerns 1 Potential productivity 
1Ordi- | EE 
{nation; ment {Seedling} Wind- {| Plant |! Common trees [Site 
isymbol} limita-tmortal- { throw [competi-} jindex 
H tion | i__ity L hazard | tion 

i) 

' 


4d | Slight 


' 
' 


iRed alder---------- = 


| H 
i) | a i 
{ ! I i 
25 --~-------------- H i iModerate|Severe {| -fi 
Kilchis H i H H H {Western hemlock-- 
1 i 1 ' t 
1 r if i) 1 ' 
26 ww nee eee eee == { 4r {Severe |Moderate|Severe [|Moderate|Douglas-fir-------~- 
Kilchis H H | H H iWestern hemloék----- 
oe po ! ! | | | 
: i 1 1 1 1 1 | 
Kilehis-~---------- ! 4r {Severe |Moderate}/Severe |Moderate]Douglas-fir--------- 4 
| i t I H iWestern hemlock----- ( 
H i ! | i H 
Shelton----------- i 3r {Severe {Slight {Moderate} Moderate! Douglas- fir--------- ! 
1 I | | Hq iWestern hemlock H 
! } I ! i I H 
28, 29 ------------- i 2w {Moderate {Slight | Moderate {Moderate {Douglas-fir ~-------- ! 
Kitsap | { i H H {Red alder----------- H 
i H | | | {Western redcedar----} 
| i I i i ‘Western hemlock-----~ | 
i i H { ! ! ' 
30, 31------------- | @r {Severe {Slight |Moderate|Moderate]Douglas-fir--------- { 
Kitsap { H { | H {Red alder----------- { 
i H H H i iWestern redcedar----} 
| \ H H | eee hemlock----- ' 
1 ' ‘ I 1 i] 
32------- oo-------- | 4w {Severe {Moderate!Moderate 'Moderate} Red alder~---------- | 
McKenna i i H H H iWestern redcedar----! 
I i H i ' ‘Western hemlock----- ‘ 
{ i { i { H ' 
34, 35, 36--------- | 3s {Slight {Moderate!Slight {Moderate!Douglas-fir--------- | 
Neilton { { H i H iRed alder----~------ ! 
| { H i { i 
37 ----------------- i 4w {Severe |Moderate!|Moderate|Moderate} Red alder--+-----~--- H 
Norma i i i H { |Douglas-fir--------- | 
i i H H H iWestern redcedar----|} 
i I H i { {Western hemlock---~-- : 
i H H H i 'Bigleaf maple------- H 
! : 4 { t i ! 
39, 40, 41--~------- 1 2d {Slight {Slight {Moderate {Moderate} Douglas-fir--------- i 
Poulsbo i i H H { {Red alder----------- { 
i H H : { H I 
42%, 43%: H I { ' { { ! 
Poulsbo---~-------- i 2d {Slight {Slight {Moderate|Moderate|Douglas-fir--------- ! 
H H H H H Red alder----------- i 
{ i H H i t i 
Ragnar------------ { 2s {Slight {Moderate{Slight {Slight {iDouglas-fir--------- ! 
I I | i H {Western hemlock----- ' 
H H H H ! {Red alder------~~--- H 
H i H H H {Western redcedar-~---} 
t r ' ' t £ 
t ! t 1 t t ie 
HW, Y5------~------ i 2s {Slight |Moderate[Slight [Slight |Douglas-fir--------- | 
Ragnar 1 t i H H {Western hemlock----- : 
' : ' : H iRed alder---~~-~---- i 
H i i { I }Western redcedar----} 
i ! I H i I i 
4 §6----------------- { 38 {Slight {Moderate|Slight {Slight {Douglas-fir--------- i 
Ragnar H i i i I {Western hemlock----- ' 
H } ! ! 1 [Red alder--~--~------ t 
{ i H i ! {Western redcedar----} 
i i i i i i H 
ATe; I i { H i I i 
Ragn are wnnennn-- == i 38 {Slight {ModeratejSlight {Slight |Douglas-fir--------- H 
H I 1 i H iWestern hemlock----- { 
H t I H i {Red alder------~----- H 
t i i ! ‘ iWestern redcedar---+-] 
1 t t t H 
I i) 1 i 
Poulsbo-~--------- i 2d j|Moderate{Slight {Moderate{ Moderate Douglas- fir--------- 
1 t v 1 


See footnote at end of table. 
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Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir, western 
redeedar. 


Douglas-fir, western 


redeedar, 


Red alder, western 
redcedar. 


Douglas-fir. 


Red alder, 
redcedar. 


western 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


i 
1 1 


i pacegenens concerns T Potential productivity | a 
Soil name and fordt- 1 Equip- H H i 
map symbol ination} ment t Seedling! Wind- { Plant } Common trees 1Site H Trees to plant 
isymbolj| limita-imortal- {| throw jcompeti-j findex| 
i i tion | ity i} hazard {| tion | { H 
I I i i I; TT ! 1 
i i i H { { t i 
4§8----------------- i 3r {Severe {Slight jSlight iModerate{Douglas-fir--------- i 115 {Douglas-fir, western 
Schneider { H H { i {Western white pine--| --- {| hemlock. 
i j i j i iWestern hemlock----- poems | 
H i } t t i i 
51, 52, 53--------- i 3d {Slight {Slight {Moderate|Moderatej|Douglas-fir-~--- {Douglas-fir. 
Shelton H i i Hq H jWestern hemlock i 
i t H i i H i 
5 W---~--~-~--------- | 3r {Severe {Slight {Moderate{Moderate|Douglas-fir i 107 {Douglas-fir. 
Shelton i H H j { {Western hemlock-----{ --- | 
i iy 1 t 7 : i 
I t 1 i} i i 
55, 56, 57--------- | 4d Slight {Moderate}{Moderatej Moderate jDouglas-fir 86 jDouglas-fir. 
Shelton H H j H Hl fWestern hemlock-- --- | 
H H H H H itLodgepole pine-~---- fr ee, | 
i i H } H H i I 
58*: ' i I i i H i i 
Shelton-------~---- i 4d {Slight iModerate| Moderate {Moderate {Douglas- fir--------- i 86 {;Douglas-fir. 
i I i i H }Western hemlock----~ Voss 4 
i H H Hl i asia pine~----- t joes t 
i i i t 1 7 
1 1 iT t 1 ! i} 
MeKennae- ~-----+--- i 4w iSevere Moderate {Moderate |Moderate} Red alder--------~-- i 90 |Red alder, western 
} i i i i iWestern redcedar----} --- | redeedar. 
i i I i i (Western hemlock----- fo --- | 
I { i i 1 
1 ' I I I if 
59, 60, 61--------- | 3d {Slight | Moderate {Moderate | Moderate | Douglas- fir--------- } 103 |Douglas-fir. 
Sinclair i i i i i Western redcedar----} --- | 
i i H H I iWestern hemlock----- jo 2n- | 
| t H H H [Red alder----------- foeme | 
i I i H i I i i 
63%: i i i i { H ' H 
Urban land. H H H I H H i H 
i i i i H i i i 
Alderwood--------- i 3d ¢Slight jiSlight jiModerateiSevere |Douglas-fir--~------- i 104 j|Douglas-fir. 
H j i ' H {Western redcedar----| --~ | 
i H j i H {Western hemlock----- i o--- | 
H i i i i iRed alder----------- toowe | 
i H t i i H 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND UNDERSTORY VEGETATION 


{Only the soils suitable for production of commercial trees are listed] 


Characteristic vegetation Incidence 


15 2) Jeeee-ce ee eeene oon - eee wees ISalalieeoessaaececu< Beseeusesle Sebesceteess ' 42 
Alderwood jEvergreen huckleberry---- 24 
iOr egon-gr ape-~-------~---------~----------- 7 
iBrackenfern----~--~-----~------------------- ue 
iWestern swordfern- 7 
jHuckleberry oe ww ene nnn ee en nen eee ee 7 
1 1 
Dew errno eo en Trailing blackberry~-----~------------~------ 25 
Belfast iWestern swordfern---- 15 
iSalmonberry-------- 10 
!Salal-~~---------- 10 
i Oregon~grape---~---- 10 
| Brackenferne---------- 8 
' 
1 
6 e220 22 --- ~~ -- = - - + -- - - - = - = == iTrailing blackberry 25 
Bellingham iWestern swordfern--- 15 
iThimb leberry --0-- 222 en nn eee wenn ee ee eee 15 
{Salmonberry 15 
iBrackenfern 8 
Huckleberry 5 
1 
7, 8, 9----~------------------------- iWestern swordfern-------------------------- 25 
Catheart iTrailing blackberry- 21 
iRed huckleberry------------ wae een nee een nn 6 
1 
I 
11, 12, 13--------------------------- |Salal-----+-------------------~-------------- 30 
Grove {Evergreen huckleberry 20 
{Oregon-grape 20 
i Brackenfern--~------ 10 
iWestern swordfern-~ 10 
{Salmonberry---------- 5 
iCreambush oceansSpray-----~-~---------------~-- 5 
1 
i} 
14, 15, 16, 1? -nneeen anew nnn enn nne }Salal-------------------------------------- 47 
Harstine (Western swordfern-<-<--------- 20 
tEvergreen huckleberry 10 
1Or egon-gr ape----------------- 7 
\Kinnikinnicke---------------- 6 
{Red huckleberry 5 
Trailing blackberry 5 
' 
I 
18, 19, 20 new n ener nee enn ween ene 'Salal----- Sesbisveesentsseesesttclecstessec 32 
Indianola i Brackenfern----~-- 16 
tHuckleberry------- 8 
iWestern swordfern------~----- 7 
{Trailing blackberry 5 
t 
. 
21*: t 
Indi anola--------------------------- |Salal----------- we nn en ere eee ee H 32 
iBrackenfern 16 
tHuckleberry 8 
tWestern swordferne---------------- vi 
iTrailing blackberry 5 
' i 
i) i) 
Ki CSap- nnn oe ewe en eee {Or egon-gr ape------ woe een enn eee eee eee H 30 
{S9alal----~----------~------------------------ H 12 
iWestern swordfern-----+--------------------- H 10 
iTrailing blackberry------ wee-H| 8 
iEvergreen huckleberry--------~-------~----- H 8 
iBrackenfern a | 8 


See footnote at end of table. 
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TABLE 7.--WOODLAND UNDERSTORY VEGETATION-~Continued 


Kapowsin 


24----------------- lel a aa aed teaatad 
Kapowsin Variant 


25, 26---------------------------- --- 
Kilchis 


27%: 


Kilchis---------- a ee eee 


Shelton- --------+---- --- ~- =e ee ee e- 


28, 29, 30, 31---------~-------------- 
Kitsap 


McKenna 


34, 35, 36------ a te a et italia 
Neilton 


39, 40, 41----- eee ena n eee oo---- 
Poulsbo 


See footnote at end of table. 


Characteristic vegetation 


|Salal-------- sesberecoestes 
\Oregon-gr ape---------------~ 
i Brackenfern------------------ 
iHuckleberry----------------- 


iTrailing blackberry-~~------ ween nna eee een 
| Or egon-grape---------------~---------------- 


iBrackenfern-- 
iHuckleberry------------- 
iWestern swordfern 


tEvergreen huckleberry---~- 
'Rhododendron------------ 


{Or egon-gr ape- --------------- 


Evergreen huckleberry--- 
i Rhododendron------------ 
{Oregon-grape------------- 
iCreambush oceanspr ay----------------------- 


iEvergreen huckleberry~-- 
iBrackenfern------------ 
| Or egon-gr ape------------- 
iRhododendron--- een ne--- 


i) 

lOr egon-gr ape- --~-----------~-~~-------~------ 
iSalal--------------- 
iWestern swordfern--- 
iTrailing blackberry-- 
iEvergreen huckleberry- 
}Brackenfern--------------- pew eee ee ew nee - 
' 

I 

{Oregon-grape--~--------~----------~---------- 
iWestern swordfern--- 
iRed huckleberry----- 
iTrailing blackberry- 
i Salmonberr y---------~-~------------- eon - == 


' 

iSalal----- 1 tet iS 
{ Brackenfern--------- 
{ Oregon-grape--------- 
iTrailing blackberry- 
iWestern swordfern--- 
iHuckleberry------------------------------ “e 
i 


i) 

iTrailing blackberry------ 
iWestern swordfern-------------- 
'Thimbleberry------------------- 
} Salmonberry-------------- 
iBrackenfern-------------- 
Huckleberry wren e ee ------- 


Incidence 


aw 


- -— 2-2-7 =-f 
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92 Soil survey 


TABLE 7.--WOODLAND UNDERSTORY VEGETATION--Continued 


1 
’ 1 
Soil name and map symbol H Characteristic vegetation i Incidence 
t 1 
| 
i i Pot 
Hee, 43%; i i ie 
RABN Af = 2m ear er en an wn [Salal-------------------------------------- H 25 
i Oregon-grape-------- H 20 
i Brackenfern--------~- i 15 
iWestern swordfern H 10 
iTrailing blackberry-- | 10 
{Huckleberry----------~---------------------+ H 5 
tEvergreen huckleberry----------~------------ } 5 
| i 
1 t 
HY, 45, 46----------------------~----- |Salal--------~---------~------------------- i 25 
Ragnar }Oregon-grape----------------- i 20 
| Brackenf er ne -n-n-- ew eee eee i 15 
iWestern swordfern-----------~ { 10 
iTrailing blackberry H 10 
tHuckleberry------------------ H 5 
iEvergreen huckleberry------ ewer we ee wen menne { 5 
4 1 
ii | 
AT: I I 
Ragn arena nnn enn - o-oo eee | Salal----+---e nn ee e wees wenn n-ne i 25 
i Or eg on-gr ape- 2-2-2 2 - ee ----- { 20 
iBrackenfern~----------------- 15 
iWestern swordfern------------ 10 
iTrailing blackberry----------- 10 
iHuckleberry-~-----~---~-------- 5 
iEvergreen huckleberry---------------------- 5 
1 
i) 
Poul 8b0-~--~------~----------------- iSalal-----------------------------~-~~------ 13 
iEvergreen huckleberry 8 
I 
4 §en------ =~ -- +--+ ee iBrackenf ern--------~--------- 2-22 --- ~~ ++ Hy 30 
Schneider i Oregon-grape----- 2-22 en ee ee ene i 20 
iSalal---------------~----------~------------ | 20 
iSalmonberry i 10 
iVine maple--------------------------------- H 5 
1 FT 
! l 
51, 52, 53, 54, 55, 56, 57----------- \Salalas-=------s45-052----eesese essen es HO 
Shelton iEvergreen huckleberry 25 
i Brackenfern----------------~--- 10 
{Oregon-grape 10 
iRhododendron---------------------+-+-----+---- 5 
i ! 
i 
58": ‘ 
Shelton~------~-------------~-~--~----- {Salal------------+-------------------------- 49 
iEvergreen huckleberry 25 
iBrackenfern------------------= 10 
iOregon-grape 10 
iRhododendron 5 
' 
MeKenna-------------------~--~------- | Oregon-grapé-----~~-----------------+--+----~-- i 30 
tWestern swordfern--- i 10 
iRed huckleberry------ 8 
iTrailing blackberry~- 8 
iSalmonberry eww ee eee ee = 5 
1 | 
59, 60, 6 1ennn anne nee eee ee ee {[Salalwwe2------------ 1 ee ee eee 20 
Sinclair | Brackenfern-----------------------~-------- 15 
iEvergreen huckleberry 15 
i Or egon-gr ape~ m2 274+ ------- -------- 10 
}Western swordfern---- 10 
iTrailing blackberry----------- 10 
iHuckleberry-------------------------------- 10 
: 
1 
63%: I 
Urban land. i 
\ 
i 
Alderwood--------------------------- \Salal-seeccess eet se sec eee set eee eee Sse eee 42 
jEvergreen huckleberry 21 
i Or egone-gr ape- ---------- = ------------ 4 
iBrackenfern--~------ 7 
iWestern swordfern---- 7 
7 


iHuckleberry ern en no ee nn eo en ee eee i 
' 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


i) 1 1 1 
Soil name and I Camp areas H Picnic areas I Playgrounds | Paths and trails 
map symbol ' { { i 
t i 1 
- a a is Be 
! 1 t 1 
I i I 1 
|------------------- ~~ {Slight--------------- 'Slight--------------- iSevere: Slight. 
Alderwood I i ! small stones. H 
. 1 J 1 
! I t 1 
Oa woe ee ne we {Moderate: }Moderate: |Severe: iSlight. 
Alderwood { slope. i slope. t Slope, Hl 
i i { small stones. i 
1 1 ' , 
i) ' t t 
wwe eee eee e ee e-- nnn iSevere: tSevere: {Severe: |Moderate: 
Alderwood i slope. t Slope, | Slope, | slope, 
H : {| small stones. I 
ye i ' ' ! 
Beaches. H H ! I 
I H { { 
5eo------- 2 - == {Severe: }Slight------------- \Moderate: iSlight. 
Belfast | floods. H } floods. H 
: ' 4 + 
i 1 ! I 
wooo oe renee iSevere: tSevere: iSevere: {Severe: 
Bellingham | ponding, | ponding, { excess humus, | ponding, 
i excess humus. } excess humus. {| ponding. | excess humus. 
7 a t 1 
i + t 1 
ae {Moderate: {Moderate: iModerate: {Severe;: 
Cathcart | dusty. 1 dusty. | Slope, | erodes easily. 
{ H t small stones, | 
H H i dusty. i 
i i I H 
Qeeeececcsececc cesses iModerate: {Moderate: iSevere: | Severe: 
Catheart { slope, i slope, {| slope. | erodes easily. 
1 dusty. 1 dusty. i i 
t ' ' ' 
t t t t 
Q-------~---------~-~- iSevere: iSevere: iSevere: iSevere: 
Cathcart { slope. ! slope. } slope. { erodes easily. 
4 1 t ' 
? I 7 t 
10% i i i i 
Dystric Xerorthents. } i I 
t i ‘ ' 
1 i r fF 
| |----+------------- == iSevere: isevere: iSevere: iSevere: 
Grove | small stones. i small stones. } small stones. } small stones. 
1 t t t 
i) 1 I ! 
| Da oncinninintneammentilee a ‘Severe: ‘Severe: Severe: {Severe: 
Grove i small stones. } small stones. i slope, i small stones. 
H H i small stones. H 
i ' , a 
T ' ' 1 
1 3------+~------------- iSevere: iSevere;: iSevere;: Severe: 
Grove | slope, i slope, i slope, + small stones. 
i Small stones. } small stones. { small stones. H 
t : t ' 
{ i ii rT 
1 4-------------------- iModerate: iModerate: Severe: iSlight. 
Harstine { small stones, i wetness, i small stones. t 
| wetness. | small stones. ! H 
t t t i 
1 t t 1 
4 §-------------------- {Moderate: |Moderate: Severe: iSlight. 
Harstine | slope, | slope, | slope, i 
| Small stones, } wetness, | small stones. H 
| wetness. ! small stones. i H 
t 1 1 a 
! 1 js ! 
16-------------------- 1Severe: Severe: iSevere: iModerate: 
Harstine ! slope. ' slope. | slope, { slope. 
i \ i small stones. H 
t 1 1 a 
1 i] 1 ! 
DO ees | Severe: iSevere: iSevere: iSevere: 
Harstine slope. I slope. 1 slope, i slope. 
1 1 I 


See footnote at end of table. 
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Soil name and 


map symbol 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


18 ------~-------- we--e 


Indianola 


19------ osessese nance 


Indianola 


21%: 


Indianola--------- 


22, 23------------- 


27: 


Kilchis----------- 


Mukilteo 


Bil sVoreedondeccesos 


Neilton 


See footnote at end 


Slight------------ 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
wetness. 


Moderate: 
small stones, 
wetness, 
peres slowly. 


Severe: 
small stones, 
depth to rock. 


Severe: 
small stones, 
depth to rock. 


Severe: 
slope, 
small stones. 


Moderate: 
wetness, 
dusty. 


Moderate: 
slope, 
wetness, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Moderate: 
small stones, 


of table. 


Moderate: 
slope. 


Severe: 
slope. 


° 
wetness, 
small stones. 


Moderate: 
wetness, 
small stones, 
peres slowly. 


Severe: 
small stones, 
depth to rock. 


' 
i) 

1 

i 

' 

1 

' 

i 

1 

I 

‘ 

1 

! 

1 

U 

1 

1 

f 

1 

! 

t 

H 

I 

I 

' 

t 

t 

Hi 

1 

I 

t 

1 

i 

' 

1 

t 

t 

+ 

t 

a 

1 

1 

i 

’ 

? 

1 

t 

t 

t 

a 

! 

i 

1 

rl 

! 

{Severe: 

{ small stones, 
| depth to rock. 
i 
i 
1 
1 
i) 
qv 
i) 
' 
i 
1 
t 
i 
: 
' 
J 
1 
t 
t 
1 
t 
i 
I 
I 
! 
i 
{ 
t 
1 
i 
{ 
t 
if 
1 
' 
1 
‘ 
i 
1 
i) 
1 
1 
1 
{ 
i) 
1 
i 
i 
1 
r. 
t 
i) 
t 
t 
i 
i 
' 
if 


Severe: 
slope, 
s 


mall stones. 


Moderate: 
wetness, 
dusty. 


Moderate: 
slope, 
wetness, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Moderate: 
small stones. 


Picnic areas 


t 
i 


Playgrounds 


Moderate: 
slope, 
small stones. 


Severe: 
small stones, 
wetness. 


Severe: 
small stones. 


Severe: 
small stones, 
depth to rock. 


Severe: 
small stones, 
depth to rock. 


Severe: 
slope, 
small stones. 


Moderate: 
slope, 
wetness, 
dusty. 


Severe: 
slope. 


Severe: 
small stones, 
ponding. 


Severe: 
excess humus, 
ponding. 


Severe: 
small stones. 


Soil survey 


Paths and trails 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
slope, 
erodes easily. 


Severe: 
slope. 


Moderate: 
wetness, 


Moderate; 
wetness, 


Moderate: 
large stones. 


Moderate: 
large stones. 


Severe: 
slope, 
small stones. 


Moderate: 
wetness, 
dusty. 


Moderate: 
wetness, 
dusty. 


Moderate: 
wetness, 
slope, 
dusty. 


Severe: 
slope. 


Severe; 
ponding, 
erodes easily. 


Severe: 
ponding, 
excess humus. 


Slight. 


Kitsap County Area, Washington 


+ T 
1 t 
Soil name and H Camp areas { Pienic areas 
! 1 
map symbol ' 
r aaa 
i 3 
! i 
35 on ne nn nnn een nee Moderate: iModerate: 
Neilton | slope, 1 slope, 
i small stones. i small stones. 
a tr 
i) t 
36--------- women een n ne iSevere: iSevere: 
Neilton { Slope. | Slope. 
1 ‘ 
Been nnn en n---- weeeen- i Severe: iSevere: 
Norma } ponding. {| ponding. 
i i 
38% 
Pits. | | 
H H 
39---+---------------- iSevere: i Moderate: 
Poulsbo i wetness. i small stones. 
| | 
1 
l 1 
WQ-------------------- iSevere: iModerate: 
Poulsbo i wetness. | slope, 
| {i small stones. 
H I 
t t 
1 1 
eee ere Severe: iSevere: 
Poulsbo | slope, | slope. 
| wetness, I 
42: 
Poulsbo-------------- iSevere: {Moderate: 
i wetness. | small stones, 
, ' 
Ragnar-----~-----~--- !Slight----~-------- 1Slight------------- 
' { 
H t 
43%; { I 
Poulsbo--------------~ iSevere: iModerate: 
| wetness. } slope, 
i i small stones, 
i ! 
i I 
Ragn ar--------------- }Moderate: iModerate: 
| slope. | slope. 
7 a 
1 1 
YU www wenn nn nnnne ne nnn =| SLi ghten------------ ~|Slight--------- ==s= 
Ragnar | { 
i t 
1 ' 
} I 
Yb mnnne ween nnn - eee iModerate: |Moderate: 
Ragnar { slope. { slope. 
i a 
1 1 
4 6---------~----------- iSevere: ‘Severe: 
Ragnar t slope. i slope. 
' \ 
ATR; 
Ragn ar-------------+~ iSevere: iSevere: 
} slope. i Slope. 
' i 
t t 
Poulsbo-----~-----~-- iSevere: i Severe: 
\ slope, { slope. 
i wetness. H 
H i 
i i 
YQ ww ew ne wee ee = {Severe: {Severe: 
Schneider | slope, | slope, 
i} small stones. } small stones. 
I a 
t i 
See footnote at end of table. 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


i) 
t 
1 
t 
: 
1 
I 


Severe: 
slope, 
s 


mall stones. 


Severe: 
slope, 
small stones. 


Severe: 
ponding. 


i) 

t 

' 

I 

' 

1 

H 

' 

1 

v 

i 

t 

H 

s 

PF 

[3 

I 

1 

t 

t 

1 

1 

t 

H 

: 

1 

Severe: 

| small stones, 
i wetness. 

' 

4 

poevere: 

{ slope, 

| small stones, 
i wetness. 

i 
H 
t 
i 
' 
' 
a 
i 
i} 
1 
' 
i 
H 
V 
a 


Severe: 

slope, 

small stones, 
wetness. 


Severe: 
small stones, 
wetness. 


Moderate: 
slope, 
small stones. 


Severe: 

slope, 

small stones, 
wetness, 


Severe: 
slope. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

slope, 

small stones, 
wetness. 


Severe: 
slope, 
small stones. 


seas ce eae aaa ameter aa aan 
1 
Playgrounds 


$1 


Mo 
s 


Se 
Pp 


Mo 


Paths and trails 


ight. 


derate: 
lope. 


vere: 
onding. 


derate: 


wetness. 


Mo 
Ww 


M 


° 
Ww 
5 


Ww 


$1 


= 
no 


derate: 
etness. 


derate: 
etness, 
lope. 


oderate: 


etness. 


ight. 


derate: 
lope, 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


7 
1 1 i 1 
Soil name and 1 Camp areas H Picnic areas \ Playgrounds 1 Paths and trails 
map symbol H H ! H 
H i t i 
T t t t 
t ' i) ' 
i i i ! 
YQ ------+------------ -jSevere: iSevere: iSevere: iSevere;: 
Semiahmoo {| ponding, i ponding, {| excess humus, | ponding, 
{ excess humus. 1 excess humus. i ponding. ; excess humus. 
1 a i , 
1 1 i! 1 
50-~------------------- iSevere: iSevere: |Severe: isevere; 
Shalcar {| ponding, | ponding, { excess humus, {| ponding, 
{ excess humus. | excess humus. | ponding. | excess humus. 
' i ' if 
J t 1 t 
5 1------------ ~~~ = isevere: iSevere: {Severe: iSevere: 
Shelton {| small stones. 1 small stones. } small stones. | small stones. 
1 4 1 t 
1 1 i i 
5 2----+ Swsesiaeseeseea ‘Severe: 'Severe: {Severe |Severe: 
Shelton | small stones. { small stones. | slope, } small stones. 
i \ { small stones. 1 
a d 1 
t 1 1 1 
5 Be ------- ------------ iSevere: iSevere: Severe isevere: 
Shelton i slope, i slope, i Slope, i small stones. 
| small stones. { small stones. | small stones. i 
1 a 7 v 
! i 1 i 
5 Ha ewe enn nn nnn ne oo--e- {Severe: iSevere: iSevere | Severe 
Shelton | slope, | slope, | slope, i slope, 
i small stones. { small stones. i small stones. i small stones. 
i 1 1 
! : i 
5 bowen nnn eee eee [Severe: iSevere: {Severe: isevere: 
Shelton i small stones. {| small stones. | small stones. | small stones. 
‘ t bi ' 
1 1 t 1 
56 ---------- weeeen wenn Severe: Severe: i{Severe: iSevere: 
Shelton { small stones. i small stones. | slope, | small stones. 
I I } small stones, i 
t a 1 1 
I 1 i 1 
5] one-n nee ween nnn ee- iSevere: iSevere: }Severe: iSevere: 
Shelton | slope, 1 slope, i slope, {| small stones. 
i small stones. | small stones. i small stones, 
1 t 1 1 
| t 1 i) 
58*: i H H H 
Shelton-------------~- iSevere: iSevere: |Severe: |Severe: 
i small stones. { small stones. 1 small stones. i small stones. 
4 t 1 t 
1 i | t 
McKenna-------------- iSevere: iSevere: !Severe: iSevere: 
1 ponding. { ponding. small stones, i ponding, 
i i i ponding. 1 erodes easily 
t 
i i 1 1 
59 ------~------------- Severe: iSevere: {Severe: iModerate: 
Sinelair + Small stones. 1 Small stones. {i small stones. i wetness. 
t i ' 1 
t 1 t i 
6 0---~-----~-----~----- iSevere: Severe: {Severe: |Moderate: 
Sinelair i small stones. { small stones, | slope, i wetness. 
H H { small stones. H 
1 1 i v 
I 1 i 1 
6 1+------------------- iSevere; iSevere: iSevere |Moderate: 
Sinelair } slope, i slope, 1 slope, i; wetness, 
| small stones, i small stones. i small stones. i slope. 
1 a 1 1 
! 3 . if 
6 2m eee nn meme n wwe eee ‘Severe iSevere: |severe iSevere: 
Tacoma i floods, | wetness. | wetness, | wetness, 
{ wetness. H { floods. | erodes easily. 
1 a 1 1 
! 1 1 , 
63%; i i i I 
Urban land. { | | ! 
H i ' 
! t i i 
Alderwood------------ iSlight------------ iSlight------------ iSevere: iSlight. 
t 
\ 
1 


® See description of the map unit 


small stones. 


Soil survey 


for composition and behavior characteristics of the map unit. 


97 


Kitsap County Area, Washington 


TABLE 9.--WILDLIFE HABITAT 


Absence of an entry indicates that the 


[See text for definitions of “good," "fair," "poor," and "very poor.” 
soil was not rated] 


| Potential for habitat elements TPotential as habitat for-- 


Soil name and 


) 
TH 
Pom) 
GH he ‘ u Ke u u hi & h u & & ke & 
Ast i Ao h uel >O moO ame) mao camel mo med tO ma Oo AO >o med >oO 
eo fo} come) ro) ° £90 &%o £0 &O FO LO %#O %O LO HO HO HO LO 
Ved jo) oo oO {e) on oa oa oa oa on oo on om ea oa oo oa 
= a > o. Oo > > > = > > > > > > > > > 
ow 
au 
Ort 
dea 
bolo} 9 ao] ao] Ko) Aol o Ke] ao] as] & u& as) bo] nod ko} be [ 
od ° ° ° ° Lo] fo} o fe) oO dt al ° °° eo} ° ° lo] 
on ° ° ° ° ° ° fe) 3 ° o & ° °o ° ° ° fo) 
2 iS) o oO o oO oO oO oO oO by ba oO 3 Oo o a, a 
ow 
ou 
Oe 
add u ue i 
cv he xs & fe Ko] M .S . moO u = u ua med fh moO moO 
or Sal et ca) “A 3° Lal o lo] & O od ie) ° 9° co] ot & Oo uo 
Qed w ij % © 3 © 9 [o) oo @ ° ° ° ° ow oo oo 
Os fu be fy fy oO kK On co > fy a a, o oO fa > > 
= 
oun 
ao 8 & & & ke he iu ‘ he Ss u be & Se & 
apo & >O S so] po >O -O BO BO BO >O RO BO moO RO RO >O 
OOS ° uO dd 3 Lo &O £O £O FO HO &O %FO %£O HO LO LO ome) 
SEBO ° oo fy ° wo oo 02 O9& 9a O84 oO 092 Of OD ODA oO » a 
ny a. > fy oO > > > > > > > > > > > > > 
on 
co, 
og a ue ‘S & he be 2 u u i & L 
a9 he >oO & ao] DO po & po BRO RO pO RPO Lt po RO BO >oO 
Po ie} & oO oO co) Lo “uo oO uO uo uo & oO “& 0O ° uO uo uo “uo 
oo [s) oa ° ° oa va 0 oOo o2&2 oa oQ2 va o oa Oa O92 oo 
= ou. > 4 oS > > o. > > > > > Ou > > > > 
an 
s 
ue he} he) se] 3 io] oO zu ae Be! u = oa ao] a2) no] b he 
pw io] fo] ° ie) ° co) ° ° 3° cal Baal io} °° ° ° od od 
wn ie} ie) oO 3° fe) oO 3° 3° Oo oo wo ° ce) ° ° AY il 
o oO o o oO o oO oO wo bu hy o Oo oo 6 ina fr. 
1aAu 
wsp 
AOS 
fu 0 ne] Be) og u o nol ue} oO Be) be ‘ as) 3 as) oO i i 
OoUn ie} ie) oO od ° ° ° 3° fo] wl set o ° ° So ° ° 
oO a i°) °° °° & ° ° fe) ie] i°} o ° ° ° ° oO ie} 
o oOo wo fu o o o oO oO ty fy oO ia) o oOo ou. au 
1aAn 
osap 
moc 
uO © ce] uo] ao} ae} uo) ho} sol ao] 3 u . ue) Re} ao] ao] ray ws 
OO nm ° o eo} ° ° ° oO fe} oO ial wt ° (o} ie} eo] ial oA 
= «e ° ° ° ° ° ° ° ° fe} iy w ° ° coy fe © w 
| oO faa] fae} oO oO oO oO oO wo by Le oOo o Oo o nay fx 
& u S he he 
nn fe) ° ° O° ° 
o 7) ° ° ° ie] ° 
aU E a a fon io} a. 
nos 
% no & u u be 3 ke a & > u D> > ho} so] cay > > 
uo 4 A a oa ° ° ° ° iu 3° is a fo ° sd & ‘ 
Oo a @ o © w o ° ° s) w ° a o [oj ° w o oO 
iy tk ty fu oO om ou OQ > Du > > oO ey ty > > 
bosses on beceesebeu Sos eee eee cele oe eS ee ek ee ee eee hes eaten cece sens Doc eee eee oe Bete ee ee 
a 
v 
gon 
tm a, ay & u <7 & 
ou ro) he u Ey & be a u Se ame) u& mo pho i & u ao ene) 
jos “A a dl a A ° ° ° LO aA 6 Oo & O x ca ° Lo Lee) 
oco iy oo w w ists ° fo) o wo & AY oo oa oO @ ° oa oa 
oO ty fa ky ty fe a a a > ty > > fy fey a, > > 
' ! ' fy ' ' ' ’ i ' I ' ' i) ' 1 ' 
' i) ' a ' 1 i] 1) 1 if t 1 i) 1 1 ' ' 
’ t t 1 ' ' 1 ’ ' ' l 1 ’ 1 iP ' ' 
1 ' ' 1 l ' 1 ' ’ ' t 1 ! $ 1s ' ' 
) iy ' ’ ' t 1 1 1 l ' ! ' 1 1 o ' ' 
at t ' ’ ry ' . 1 1 4 ! ' ' 1 ' l ted ' ! 
° ' t ’ ' ' n ' 1 1 ’ ' ' ! ' ' ps ' ' 
a ' ' t ' ' v 1 1 iy 1 1 ' 1 ’ t bo ' ' 
= 1 ! ' te 1 c 1 1 1 1 1 i) i} ’ ’ > ' ' 
> 1v lo i) ta 1 om I a 1 on a 1 ‘ t r ' ’ 
ay ne) 1o . ' ia po a 7 lo 10 1a wd a i rs ia Ss i} Hy 
re) 1o n by 1 oO ts ov is Ss is ° ° I bed tod ted tn wt 
a (3 13 v ron is no as . Von ted ted “c c a tw to az) Dvet al 
to] 1s is a 1a led 2) Lo ND rep WOH pe Ae © o t= 1= 12 Ws a 
= 1 o Lo oO VG ted eal Po > 1a — PM cen id a ie) 1o ro NO 0 
Io Ms S ta 1a wo no ° tos. 3 ts Dio«? ae) 1a 1a £9 aot 
Id onl o lo 1 o GS * POX eu 1 oO +o -c «2 cal Io ia 10 wide et 
i “st x ma 1,9 sO oa —-O re Wat eo OH TR vy AM iam) aN LA ho 
- nN a wn wo iad = = - oe o ed fat] N aN} N Ot N 


See footnote at end of table. 


' ® 
e Vl au 
2 Sf Set 
of a4 u [a i b Se & u & u & & & u fe 
7 AD >O -mO m»O MO BO i no) pro 6” L Po h nO pO RO FO >O FO YO BD 
pa “LO &£ 0 FO &£O LO A 3 £ oO 0 ° Lo o LO &£Oo &£O LO &éO &£O &O O 
= O-d oa 982 982 O02 02 & ° on oOo ° oa, o on oo oO& OF oa of of 06 
8 © = > ad > > > fe Oo > Oo i") > a > > > > > > = o 
al OD 
Es} ou 
Of Ox 
ia} ae 
aU Bo] 3 he] ke] so] u u iL nel uu as) 3 6D ao) a] ao] go ne) i ke 
nj oft 3 3 ° ° ° A 3 a 3° te) ° o a roy fe) fo) ie) ° A ° 
6} Od ° ° ° fe] ° w ° 5 [s) ° ° o 9 9° ° O° ° ° % o 
is == o oO Oo o o ty a tu oO ao] oO Oo So o o oO oO oO te oO. 
eo] oo 
tea} Ge 
>} Ged 
cj} da 
oo] oD & no] ho] se] S u uo) io & he & & &. he hk ue i Se bo] 
> va 3° ° ce) fe} ot of is} fo} al oa A 4 aA ot Cal A a ot oO oO 
O| Gert fe) [o} fo) fo) o © ic} ° a o © © o w % oS wo % ° ° 
iss} Ox a o oO o fu ty Oo a [ay Lea ty ey ty Tu fy by hy fu a. oOo 
= 
os 
HAO u u u & i a u i u i u u he he 
Hp ov DO >O mMO BO RO & ao] po DU u pO & mo >O moO RO >OoO moO >O Uv 
OGL “Lo &OoO SO LO F&O O ° &o oO ° Lo oO KO %&O £90 LO £Q &£O &£ oO O 
S20 o2 02 92 O©&2 of O fe} oa Oo ° on o oO. oa o8& v2 oo 0982 OA 0 
n > > > > > a oO > oO a, > a > > > > > > > o 
oOo” 
ho) cp 
o os & b iL & & fe u i & & u i ‘ 
5 a 0 mo moO moO moO FhO ke 3 Po vy u >O i mo >OoO pO RO >OoO DO BO YD 
Ss yo LO GO £0 LO LO ° 3 uO ° ° ore) oO bo &O &£O0 &O “£o &O LO 9 
ca oa oa 082 vo Of oO O ° OQ oOo ° oa o “a oon of& oO oa ofa Of 6 
2 Sk = > > > > > ou o > oO a > oo > > > > > > > 3 
°o jc 
oOo lo] a 
y =| a 
' o a 
u ue vg g aol Bs] zg ho} co w u uo] Mo] own) BS) uo] aol he) vv bs] & 
<x fo} fe) fe) re) fe) ° fey oO oa 3 ° ° oS) 9 ° ° ° ° ° ° 
i=) n [o} fe] ° ° ° ° °o © ° ° ° o 8° ° fa) fe) ° ° ° ° 
nq = Oo o oO o oO oO a a o oO oO o oO o o oO 2. o o oa 
ba------ bo ne Se ee ee ne oe So ne ne ne oe So ne 2 nn en rn nn nn ne ne ne en 2 en no en one Hn ae nn ne na nn nn on nn ne er on nn SE ne ne ne en Pn er on oe een re ne ne eee ee 
<a 
om fa ran 
wav 
ta IG| rt Oe 
tu cow uo] cel uo) el ho] ue . = & ho) o os 9 he] Be) 7° ho) 9 ao) b 
coal our o 2) ° a] lo] al 5° al et ° oO lo] ° te} 3° ° °° ° ° ° 
a jut O & O° ° ° fe} ° o ° w © O° ° o 9 fe) ° ° fe) ° ° ° 
6 fe] oO oO oO oO Oo ty a ty itm oO oo Oo oO oO o oO o oO oO a 
weteste be ees See Soe Se oe PS ee ee Se eb eweeds ee tece ee Soe ce ee eta cece See ee ee a i See ee eens Se ee Se ee ee eee ce Se ce 
H 
= ran 
1 [Shs ose 
+ PiHood 
* As OO 3 se) ae) 9 3 ce] uo) ‘ ae) no] Bo a io] so] ae] nol vv Ke 3 
ao |coeeood ° ro) 3 3 ° ° ° rt ° te) ° Oo oO ° ° ° ° ° 3 ° 
oo; s 2 °o ° ° fe) ° ° ° @ ° ° O° o 9° ° ° ° ° fe} ° ° 
ee 3 o oO oO o o oO [uae by oO io} o o oO o oO oO o oO oO oO 
a be 
< yn ° 
a) vo ® ° 
Aue Q 
nos 
© w bo & ne] U ho] ay u us} & u ‘ u bok & u [a i i > uv 
ha o ° ° ie] ° od id ° ° cd al co onl rd et ot ot it ct Ss ° 
oO a [o) ° ° ° oO © ° fe) w oO o oc @ w © w ® © o ° 
i a oO wo oO ty im fo) a fr te Lu fe fu tu Le tay fy ty > oO 
ae} 
v 
con 
Ana & 
© ° & Es! & fa & L ue] & M & a i= & u K u h ue po D9 
woh fo} fo) td ont fe} ° fe oO oO od 4 ot °o =I Oo fe} ie} A ie} oO 
oco [s) ° w ou fo) ° ° 5) ° © w oe oO © o ° ° © oa oO 
© a Oo , ty a, a. o A a, fr ta fs Ie a a, a. fa > oO 
' ’ ' ' t 1 t ' ! 1 ' 1 ' ' ’ ' ' ' ' 1 
' ' ' ‘ ' ' 4 1 1 t ' ’ ' 1 ' I 1 ' t 1 
’ ’ ' ’ ' 1 ‘ 1 t t ' ' 1 1 t ! ' ' 1 1 
hs) 1 1 1 1 ’ ' 1 ' ' ' t ' ' ' ’ 1 1 ’ ' 1 
s 1 1 1 1 ' ’ 1 ' ’ iy ' 1 ' r] ' 1 4 ’ ' 
Oa 1 1 ! 1 ’ ' ’ ' ! ’ t iy l t 1 ' ! 1 ' t 
° ' 1 l ' 1 1 ’ ' 1 ’ ’ 1 ' t ' ' l ’ ' t 
oa U ' ' t 1 ' ' 1 1 ’ ’ ' ' ' ' ' t ' ' ' 
EE ' ’ } ' ! ' ' ) ' ' ' ’ ' ' ' \ ' ' 1 ' 
o> ' ' I ' ’ ' ' No} t 1 ’ ’ ! i) ' Ke] t ' 1% xe) 
cn ’ ' l t 1 ’ tom ' ' ’ 1 t ' ' st ' i 1@ 1o 
c 1 ' ' ' 1a ro i= t oO 10 fe} t oO 1 ' ° io 1s 
a2 ° 1a ta 12 1a ta te me) t 12 1a Qa & a Gu oo i a bed Ls 
Ao » eo 1 10 io is to iN 1a . 12 =a n n w LA ® © n 1o 1 
OE a in in 1” a) a) Pq ome ie nv loose qo S da < a3 s a ts lea 
wn wv pH I» 1» i) tM iN td Qs ee) ts Ss ws os bo oO s+ bo 5 ic t¢ 
* Ss ter 1d 1-H Vert 190 1s =o 10 x -d Oo "Oo *€ OO * Oo w “GC ew ° 190 1 
ie) ae) ost aM OM “NM NE ME Sez 6S Cf BD CHO NO ow me. oi 7m 6 oo. on nn 
pep) N nN n foal *” fea) oa) a) isa) fea) ca) 5 =r + ot + =a = 


See footnote at end of table. 


99 


Kitsap County Area, Washington 


TABLE 9.--~WILDLIFE HABITAT--Continued 


ential as habitat for-= 


fe) 
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or habitat elements 


Potential 


| 1 1 
‘Shallow |Openland{Woodland|Wetland 


Soil name and 
map symbol 


twildlifejwildlifeiwildlife 


Wetland 
plants water 
areas 


Shrubs 
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and 
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and seed 


crops 
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# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


1 1 i i) 1 
Soil name and | Shallow H Dwellings i Dwellings H Small H Local roads 
map symbol { excavations H without { with | commercial ! and streets 
i H basements i basements H buildings 
T ee ee 
| ----------------- Moderate: iSslight---~-------- iModerate: iSlight---------~--- iSlight. 
Alderwood i; cemented pan, H } wetness, H i 
i wetness. H | cemented pan. { i 
i 1 1 , 7 
1 ! i} sf 1 
2-----~-~-------~-- iModerate: iModerate: |Moderate: jsevere: iModerate: 
Alderwood {i cemented pan, i slope. | wetness, i slope. | slope. 
| wetness, H i cemented pan, I i 
i slope. H } slope. { i 
i i i i H 
3----------------- iSevere: Severe: iSevere: {Severe: Severe: 
Alderwood i slope. | slope. { slope. | slope. i slope. 
: t U 1 i 
4s 
Beaches. H i i ! H 
I { I I I 
5 weer nn eee ene ee {Severe: iSevere: iSevere: iSevere; iSevere: 
Belfast |} cutbanks cave. | floods. i Floods. i floods. | floods. 
T 1 t i 1 
I ‘) t i) i 
6-----~------------ {Severe: Severe: iSevere: iSevere: iSevere: 
Bellingham 1 ponding. i} ponding, i ponding, ; ponding, i low strength, 
H i shrink-swell. i shrink=-swell. 1 shrink-swell. i ponding, 
i ! I H | shrink-swell,. 
1 t t t ' 
1 i ' t i 
7 ----------------- iSlight----------- iSlight----------- }Slight------- ~---/Moderate: iSlight. 
Catheart H i t | slope. { 
1 1 t t 1 
i ! 1 3 t 
8----------------- iModerate: iModerate: Moderate: isevere: iModerate: 
Catheart | slope. { Slope. | slope. i slope. { Slope. 
1 t 1 i 1 
1 : i] i) t 
Q wn 2-2 --~---- ~~ == [Severe: Severe: iSevere: severe: iSsevere: 
Cathcart } slope. i Slope. | slope. 1 slope. i slope. 
t 1 t i t 
1 1 ' ! 1 
10* i { ! H H 
Dystric H ! ! : \ 
Xerorthents. H i i H | 
i a 1 ' 
i) i I 1 1 
11---------------- iSevere: iSlight----------- iSlight----------- iSlight-------- w~-- | Slight. 
Grove } cutbanks cave. | i i i 
' 1 1 1 jt 
i) 1 ' 1 1 
| Qe ---- ee eee iSsevere: iModerate: }Moderate: {Severe: iModerate: 
Grove | cutbanks cave. | slope. i slope. i slope, i slope. 
1 m i t 1 t 
1 4 ‘ i) ‘ 
Ss ear iSevere: Severe: |Severe: iSevere: {Severe: 
Grove } cutbanks cave, j{ slope. { slope. { slope. i slope. 
1 slope. H H H i 
H i H H i 
{issosvecesscesoes iSevere: }Moderate: |Severe: jModerate: iModerate: 
Harstine {| wetness, | wetness. } wetness. 1 wetness. i wetness. 
i t ' i 1 
1 1 1 1 ' 
1 §-------~------~-- iSevere: 'Moderate: iSevere: Severe: iModerate: 
Harstine i wetness. i wetness, 1 wetness. | slope. i wetness, 
H | slope. H { | slope. 
a 1 ml i 1 
I 1 I t i) 
16, 17------------ [Severe: iSevere: [Severe: iSevere: iSevere: 
Harstine } wetness, i slope. i wetness, t slope. i slope. 
i slope. | i slope, i ! 
i 1 i { ' 
18 en nnn oo een iSevere: iSlight----------- iSlight----------- {Slight-------- on--{Slight. 
Indianola | cutbanks cave. |} H H ' 
- 1 t | 
i 1 t I t 
Qe emer mee iSevere: iModerate: iModerate: iSevere: iModerate: 
Indianola { cutbanks cave. } slope. [ts i slope. 
1 1 
1 1 ' 


I lope. H slope. 
t 
' L 


See footnote at end of table. 
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Soil name and 


map symbol 


Indianola 


21%: 
Indianola-------- 


22, 


25, 
Kilchis 


27%: 
Kilchis---------~- 


Shelton------- wine 


32-------- woeeen-n-n- 
McKenna 


33------- enennn--- 
Mukilteo 


35-~--------------- 


1 
{ 


i) 
' 
i 
' 
t 


TABLE 10,--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
cutbanks cave, 
slope. 


Severe: 
cutbanks 
slope. 


cave, 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock. 


Severe? 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


Severe: 
ponding. 


Severe: 
excess humus, 
ponding. 


cutbanks cave. 

Severe: 
cutbanks cave. 

Severe: 
cutbanks 
slope. 


cave, 


cutbanks 
ponding. 


cave, 


See footnote at end of table. 


Dwellings 
without 
basements 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
wetness. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock. 


Severe: 
slope. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding, 
low strength. 


; T 
1 i 
Dwellings i Small H Loeal roads 
with H commercial H and streets 
basements i buildings ! 
| | 
Severe: iSevere: iSevere 
slope. | slope. i Slope. 
t 1 
i ' 
1 I 
I I 

Severe: tSevere: iSevere 

slope. | slope. i slope. 
i i 

Severe: iSevere: iSevere: 
wetness, | Slope. | low strength, 
slope. H t Slope. 

if 1 
7 1 

Severe: Severe: iModerate: 

wetness. | wetness, i wetness. 
t 1 
t i] 

Severe: iModerate: iSevere: 

wetness. {| wetness, } Low strength. 
i shrink-swell. 
i Ly 
' if 

Severe: iSevere: |Severe: 
depth to rock, { depth to rock, i depth to rock, 
slope. { slope. i slope. 

t 1 
! | 

Severe: iSevere: iSevere: 

depth to rock, | depth to rock. | depth to rock. 
i t 
i) i 

Severe: iSevere: iSevere: 
wetness, } slope. i slope. 
slope. H i 

13 t 
' i) 
Severe: iModerate: severe: 
wetness. | wetness, {| low strength. 
i shrink-swell, H 
i slope. Hl 
t i 
1 ! 
Severe: Severe; iSevere: 
wetness. i slope {| Low strength. 
' a 
H H 
i) i 
i ! 

Severe: poeveres: iSevere: 
wetness, | slope. | low strength, 
slope. H i slope. 

t 1 
1 ! 

Severe: |Severe: {Severe: 

ponding. { ponding. {| ponding. 
t 3 
t F 

Severe: |{Severe: j}Severe: 
ponding, | ponding, } ponding. 
low strength. } low strength. 1 

1 1 

1 1 
Slight~--------- ~|Slight----------- (Slight. 

1 ' 

! | 

Moderate: poevere: iModerate: 
slope. t Slope. | slope. 

1 : 
t ' 

Severe: iSevere: isevere; 

slope. | Slope. i slope. 
i 1 
! | 

Severe; iSevere: iSevere: 

ponding. | ponding. i ponding. 
t ' 
' H 
1 rl 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


1 i) Ly I i 
Soil name and / Shallow i Dwellings ! Dwellings i Small i Local roads 
map symbol H excavations H without H with H commercial H and streets 
i i basements H basements Hl buildings 
1 ! i t I 
fh U 1 1 t 
' 1 I 1 4 
38* \ H H i I 
Pits. i i i i I 
{ i 1 i | 
39---------------- Severe: iSevere: iSevere: iSevere: |Moderate: 
Poulsbo i wetness. | wetness. | wetness. i wetness, i wetness, 
i a 1 t i 
t i] 1 1 i 
40---------------- j;Severe: iSevere: iSevere: iSevere: iModerate: 
Poulsbo } wetness. | wetness. | wetness. 1! wetness, i wetness, 
i i i i slope. i slope. 
i i i i | 
|---------------- iSevere: iSevere: iSevere: iSevere: iSevere: 
Poulsbo i wetness, | wetness, i wetness, i wetness, i slope. 
i slope. i Slope. i slope. i slope. H 
1 t t 1 ' 
' i) 1 ! 1 
yoR; H { i H H 
Poulsb0---------- poevere: iSevere: poevere: ;severe: iModerate: 
i wetness i wetness, i wetness. i wetness, i wetness. 
1 1 t + 
1 1 U 1 i 
Ragnar----------- iSevere: \Slight----------- iSlight----------- iSlight------------ iSlight. 
i cutbanks cave. } Hl i i 
{ { H { H 
43m: 
Poulsbo---------- iSevere: iSevere; iSevere: iSevere; iModerate: 
} wetness. | wetness, ji wetness. } wetness, } wetness, 
i i H | Slope. i slope. 
i H i i H 
Ragnaree--------- iSevere: iModerate: iModerate: jSevere: iModerate: 
{ cutbanks cave. /| slope i slope. i slope. { slope. 
’ t ’ 1 1 
i) I i i} I 
Ye 2 = = iSevere: iSlight----------- iSlight----------- (Slight---~--------- iSlight. 
Ragnar i cutbanks cave, {| H H I 
1 1 a ! 1 
1 i ! ! i) 
45-------~--------- iSevere: iModerate: (Moderate: iSeveres iModerate: 
Ragnar 1 cutbanks cave. | slope. { slope. t slope. | slope. 
1 1 1 ’ 1 
t i t I ' 
4 §-----~--------~- iSevere: iSevere: iSevere: iSeveres iSevere: 
Ragnar {i cutbanks cave, | slope. i slope. { slope. ; slope. 
1 slope. { H I i 
’ 1 ' t t 
1 ) ' ! 
HT*; H I I I I 
Ragnar----------- iSevere: iSevere: iSevere: {Severe: iSevere; 
{ cutbanks cave, | slope. i slope. i Slope. i slope. 
1 slope. i ! { H 
t H H { H 
Poulsbo---------- iSevere: iSevere: iSevere iSevere: isevere 
i wetness, | wetness, 1 wetness, } wetness, | slope. 
i slope. | slope. { slope. | slope. i 
i t 1 | i 
1 if i) 1 1 
Bb acconinimndemnae ‘Severe: iSevere: Severe: |Severe: Severe: 
Sehnneider { slope. i slope. | slope. | slope. | Slope. 
i 1 a t a 
t 1 I 1 ! 
UQ enone ee ee ee iSevere: iSevere;: isevere: Severe: iSevere: 
Semiahmoo } cutbanks cave, | ponding, { ponding, | ponding, i ponding. 
i excess humus, } low strength. {| low strength. i low strength. i 
i ponding. I i i I 
i i H | i 
50--------------- iSevere: Severe: Severe: ;Severe: iSevere 
Shalcar i excess humus, i ponding, { ponding, { ponding, {| ponding. 
i ponding. | low strength. i low strength i low strength. H 
1 1 t t 1 
' 1 E i 1 
5 1----~----------- iSevere: iModerate: Severe: iModerate: {Moderate: 
Shelton ; wetness, {| wetness, i wetness. { wetness. i wetness. 
I 4 t i 1 
i i t 1 ! 
5 2-----~------ =~ isevere: iModerate: iSevere: iSevere: iModerate: 
Shelton i wetness. i wetness, } wetness, i slope. } wetness, 
{ | slope. ! { i slope. 
t 1 a | i 
1 1 i t ‘ 


See footnote at end of table. 
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5 [occ ecnn- 
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Shelton--- 


Tacoma 


63%: 
Urban land 


Alderwood- 
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i 
v 
t 
' 
1 
! 
1 
1 
i 
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' 
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TABLE 10.--BUILDING SITE DEVELOPMENT~-Continued 


Shallow 
excavations 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


Severe: 
cutbanks 
wetness. 


Moderate: 
cemented 
wetness. 


i Dwellings 
Hl without 
i basements 


cave, 


pan, 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope, 


Severe: 
slope. 


Moderate: 
wetness. 


ponding. 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Severe: 
slope. 


Severe: 
floods, 
w 


i 

t 

i) 

1 

H 

{ 

1 

1 

t 

I 

i 

i 

t 

[) 

{ 

a 

‘ 

H 

! 

1 

' 

’ 

: 

t 

1 

a 

i 

i 

i 

i 

i 

' 

1 

a 

i 

1 

i 

t 

! 
iSevere: 
Hy 

1 

1 

1 

1 

' 

i 

i 

i) 

t 

i 

' 

1 

1 

i) 

. 

1 

i] 

t 

1 

i 

rf 

3 

i 

i 

' 

ii 

! 

{ wetness. 
I 
1 
t 
H 
I 
i 
i 
i 
i 
! 


Dwellings 
with 
basements 


Severe: 
wetness, 
Slope. 


Severe: 
wetness. 


Severe: 
wetness, 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe; 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


Severe: 
floods, 
wetness. 


Moderate: 
wetness, 
cemented pan. 


Small 
commercial 
buildings 


vere: 
lope. 


mn 
“uo 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Severe; 
ponding. 


oderate: 
wetness, 
slope. 


M 


derate: 
lope. 


= 
uo 


Loeal roads 
and streets 


Severe: 
Slope. 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Severe: 
ponding. 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Slight. 


103 


a a NR 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
“slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 


SS SS ee ——— SSS SSS SS SS ee 
! iy I ij I 
Soil name and H Septic tank |} Sewage lagoon } Trench H Area i Daily cover 
map symbol i absorption i areas H sanitary i sanitary i for landfill 
i fields { H landfill i landfill i 
SO a ee ne a ee a a a 
|------------------- iSevere: iSevere: iSevere: |Severe: iPoor: 
Alderwood i cemented pan, } seepage, 1 seepage, | cemented pan, i area reclaim, 
! wetness. { cemented pan. { | seepage. i small stones. 
1 - 1 t 
L t V { 1 
2Q------------------- iSevere: iSevere: iSevere: iSevere: iPoor: 
Alderwood } cemented pan, i seepage, i seepage. | cemented pan, i area reclaim, 
{| wetness. | cemented pan, H i seepage, i small stones. 
i t 1 1 ‘ i 
eck | | 
Ba enn nen n nnn nn nee | Severe: |Severe: iSevere: | Severe: tPoor: 
Alderwood i cemented pan, i seepage, i seepage, {} cemented pan, i area reclaim, 
{| wetness, | cemented pan, | slope. { seepage, { small stones, 
1 Slope. 1 Slope. H | slope. 1 slope. 
i { H | H 
ye i i H i i 
Beaches, i H H i i 
I I 1 I i 
5 ------------------- iSevere: itSevere: iSevere: iSevere: iFair: 
Belfast t floods, i floods. i floods, | floods i too sandy. 
i wetness. H i wetness. i H 
1 t ' i t 
1 1 ' 1 4 
6 ------------------- Severe: iSevere; isevere: iSevere: iPoor: 
Bellingham i ponding, i ponding. i ponding, i ponding. i too clayey, 
{ perces slowly. H | too clayey. t t hard to pack, 
{ H i i | ponding. 
v t 1 i 1 
if t i 1 t 
iModerate: {Moderate: {Slight----------- iSlight----------- iGood, 
Cathcart i peres slowly. i seepage, H I i 
1 ‘ slo e, ‘ 1 a 
oe 
Sececsctonsesees. ----iModerate: iSevere: iModerate: {Moderate: iFair: 
Cathcart | percs slowly, | slope. | Slope. i slope. { slope. 
| slope. H H i i 
i 7 I i 1 
1 i) ' 1 1 
Qennnn-- ane meee nonnw= jSevere: jSevere: ;severe: iSevere: iPoor: 
Cathcart { slope. | slope. { slope. 1 slope. | slope. 
i 7 i i 1 
1 t ! 1 I 
10#* I i H I H 
Dystric Xerorthents!} { i I i 
t 1 t 1 i 
1 ! 1 i 1 
eee \Severe: iSevere: iSevere: iSevere: iPoor: 
Grove | poor filter. i seepage. |} seepage, ; seepage. i seepage, 
H i | too sandy. H i too sandy, 
| i 1 i small stones. 
i ' ! ia i) 
| Q------------------ ‘Severe: iSevere: {Severe: iSevere: tPoor: 
Grove i poor filter. i seepage, | seepage, H seepage. i Seeger 
1 | Slope. i too sandy. H } too sandy, 
| H i { small stones. 
i t I T 
i] t i} f 1 
13----- Hesescuscssce, iSevere: iSevere: iSevere: iSevere: iPoor: 
Grove { poor filter, | Seepage, i Seepage, { seepage, { seepage, 
i} slope. { slope. i siope, i slope. } too sandy, 
H H i too sandy. Hl j small stones. 
1 1 1 ' i 
i} ! 1 i) 1 
| 4-------~----------- |Severe: {Severe: {Moderate: iSeveres tPoor: 
Harstine ; cemented pan, } cemented pan, i cemented pan, | cemented pan. | area reclaim, 
{| wetness, i wetness. } wetness. i } small stones. 
1 i i 1 7 
1 i t ' 1 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


Soil name and 
map symbol 


16, Jeanne nen enn nnn 


Indianola 


21%: 
Indianol a--~-+------ 


22, 


Kilchis 
27*: 


Kilchis------------ 


Shelton-----+-----~ 


See footnote at 


t 

i Septic tank 
H absorption 
t fields 

i 
i 


iSevere: 
cemented pan, 
wetness. 


Severe: 
cemented pan, 
wetness, 
Slope. 


Severe: 
poor filter. 


iSevere: 
poor filter. 


iSevere: 
poor filter, 
Slope. 


iSevere: 
poor filter, 
slope. 


iSevere: 

| wetness, 

i peres slowly, 
} Slope. 

1 


iSevere: 
cemented pan, 


i 
1 
i wetness. 
+ 
i 


iSevere: 

i cemented pan, 
{ wetness. 
1 
i 
i 


iSevere: 
depth to rock. 


ioevere: 
depth to rock. 


iSevere: 

| cemented pan, 
i wetness, 

} poor filter. 
i 

t 


iSevere: 

i wetness, 

} percs slowly. 
i 

i 


isevere: 


i wetness, 
1 percs slowly. 


end of table. 


Sewage lagoon 
areas 


Severe: 
cemented 
slope, 
wetness. 


pan, 


Severe: 
cemented 
slope, 
wetness. 


pan, 


Severe: 
seepage, 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope, 
wetness. 


Severe: 
cemented 
wetness. 


pan, 


Severe: 
cemented 
wetness. 


pan, 


Severe: 
seepage, 

depth to rock, 
large stones. 


Severe: 
seepage, 

depth to rock, 
large stones. 


Severe: 
seepage, 
cemented 
slope. 


pan, 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Trench 
sanitary 
landfill 


Moderate: 
cemented pan, 
wetness, 
slope. 


Severe: 
Slope. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
Slope, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
wetness, 
s 


lope. 


Severe: 
wetness. 


eepage, 
arge stones. 


Severe: 

depth to rock, 
seepage, 

large stones. 


Severe: 
seepage, 
s 


lope. 


Severe: 
wetness. 


Severe: 
wetness. 


Area 
sanitary 
landfill 


Severe: 


cemented pan. 


Severe: 
cemented 
s 


lope. 


Severe: 


1 
' 
t 
i 
i 
} 
i 
t 
V 
H 
1 
1 
H 
1 
H 
i) 
t 
t 
i 
i 
7 
1 
i 
' 
t 
7 
t 
| seepage. 
I 

1 

H 

! 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
Ss 


lope. 


Severe: 
slope. 


Severe: 
cemented 
wetness. 


pan, 


emented pan. 


Severe: 
depth to 
s 


eepage. 


rock, 


Severe: 
depth to 
Ss 


eepage. 


rock, 


Severe: 


e 
cemented pan, 
seepage, 

8 


lope. 


Moderate: 
wetness. 


Moderate: 
wetness, 


7 
1 
t 
1 
1 
I 
' 
1 
AF 
1 
' 
1 
1 
f 
1 
t 
: 
t 
1 
i] 
i 
1 
1 
I 
i- 
a 
1 
i} 
I 
H 
* 
V 
H 
a 
1 
1 
i 
i 
1 
I 
1 
i 
i 
1 
' 
t 
7 
3 
t 
H 
1 
H 
I 
t 
T 
i 
1 
i 
' 
t 
i 
H 
‘ 
1 
\ 
U 
i 
1 
tT 
I 
i 
t 
‘ 
t 
I 
' 
1 
t 
t 
i 
1 
t 
! 
' 
i 
i slope. 
' 

1 
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SSS SSS SSS aS 


Daily cover 
for landfill 


Poor: 
area reclaim, 
small stones. 


or: 
rea reclain, 
mall stones, 
lope. 


uUReo oO 


seepage, 
too sandy. 


ta 


oo sandy. 
° 

seepage, 

t 


oo sandy, 


eepage, 
oo sandy, 


arnogd 


oor: 
area reclaim, 
wetness. 


Poor: 
area reclaim. 


oor: 
area reclain, 
small stones. 


oor: 
area reclaim, 
small stones. 


oor: 
area reclaim, 
small stones, 
slope. 


or: 


° 
hard to pack, 


to pack. 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 Q 1 1 i 
Soil name and i Septic tank {| Sewage lagoon | Trench Hl Area { Daily cover 
map symbol i absorption i areas | sanitary i sanitary i for landfill 
i fields i i landfill i landfill { 
T v y T Hl 
H i \ H H 
30, 31-------------- iSevere: iSevere: iSevere: iSevere: iPoor: 
Kitsap { wetness, i slope, i wetness, i slope. i hard to pack, 
{ peres slowly, i wetness. | slope. H i slope. 
i slope. i { i { 
i H i H H 
3 Qa we ee nen ee eee iSevere: iSevere: iSevere: iSevere: | Poor: 
McKenna | ponding, { ponding. | ponding, 1 ponding. | small stones, 
percs slowly. i | i i ponding. 
fh ! 4 1 i] 
3 3- eee ee - eee ---- iSevere: iSevere: iSevere: iSevere: iPoor: 
Mukilteo | ponding. i excess humus, i ponding, i ponding. i ponding, 
H i ponding. i excess humus. i i excess humus. 
' tf i ‘ 1 
1 i iy ' i 
34------------------ }Severe: iSevere: iSevere: {Severe: {Poor: 
Neilton i poor filter. i seepage. i seepage, { seepage. i seepage, 
H H | too sandy. H i too sandy, 
i i i i i small stones. 
i 7 ' 1 t 
' ' i) I ' 
35~------------------ iSevere: iSevere: iSevere: iSevere: iPoor: 
Neilton {| poor filter. i seepage, i seepage, i Seepage. i seepage, 
| i slope. i too sandy. H | too sandy, 
H H H I | Small stones. 
i i ‘ 1 i 
1 t 1 i ¥ 
3 6------------------ iSevere: iSevere: iSevere: Severe: tPoors 
Neilton i poor filter, {i seepage, | seepage, | seepage, i Seepage, 
i slope, i slope. 1 slope, i slope. {| too sandy, 
i H } too sandy. H | small stones. 
i i i i t 
1 1 1 ! i} 
37------------------ iSevere: iSevere: iSevere: iSevere: iPoor: 
Norma i ponding. i seepage, | ponding. i seepage, | ponding. 
H i ponding. i i ponding. H 
i i I { I 
38% i H ! { i 
Pits. H I ' H H 
39------------------ iSevere: iSevere: iSevere: isevere: iPoor: 
Poulsbo { cemented pan, i seepage, i seepage, i cemented pan, | area reclaim, 
| wetness. + cemented pan, i wetness. t seepage, | Small stones. 
i H i | wetness. | 
1 i i i i 
i} i £ i} 1 
4Q------------------ iSevere;: iSevere: iSevere: Severe; iPoor: 
Poulsbo } cemented pan, i seepage, | seepage, } cemented pan, i area reclaim, 
i wetness. {i cemented pan, | wetness, | seepage, i small stones. 
H i slope. i i wetness. i 
i : ‘ F 1 
t 1 i t 1 
Y | a ween nee nee ee -- isevere: iSevere: iSevere: {Severe: 1Poor: 
Poulsbo i cemented pan, i seepage, | seepage, 1 cemented pan, | area reclaim, 
i wetness, { cemented pan, { wetness, i seepage, i small stones, 
i slope. H slope. i slope. i wetness, i slope. 
I t iF 1 1 
42k: i i H i i 
Poul sb 0------------ iSevere;: iSevere: iSevere: {Severe: 1Poor: 
i cemented pan, i seepage, 1 seepage, { cemented pan, i area reclaim, 
i wetness. | cemented pan. i wetness. i seepage, { small stones. 
i i H | wetness, { 
i { { I i 
Ragnar--~---------- iSevere: iSevere: iSevere: iSevere: tPoor: 
i poor filter, | seepage. { seepage, { seepage. | seepage, 
i { { too sandy. { i too sandy. 
H i H H H 
Qe; I i H { i 
Poul Sb 0- -~-------~ = {Severe: iSevere: Severe: iSevere: {Poors 
{ cemented pan, i seepage, i seepage, i cemented pan, i area reclaim, 
i wetness, i cemented pan, i wetness. 1 seepage, } small stones, 
H i slope. { i wetness, i 
1 i i i i 
I I i 1 t 


See footnote at end of table. 
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1 
Soil name and i s i 1 : 
eptic { 
map symbol aeeeeneton | Sewage lagoon | Trench Are i : 

i : ! areas f sanit i ae i Daily cover 

| Fields i ; ; ary y sanitary | for landfill 

7 rs andfill landfill \ 

43%: H \ 

1 i ( 
Ragnar----~-----~-~ Severe: iSevere: Veayeve i 

i = . 1 : . 

1 poor filter. 1 seepage,  Seepace iSevere: 'Poor: 

! | slope. too sandy F SEEDER Ss | seepage, 
ee severe: y | i too sandy. 
Ragnar | ee isevere: ‘Severe: 1 

g i poor filter. | seepage. 1 eaanaae [pevere: {Poor 

‘ i ’ i seepage. H 

' : | too sandy. ' vpeepeee 
Wee soso leave i ' : | too sandy. 

SasecSss \ re: iSevere: : 
Ragnar i poor filter. nee rsererS: iSevere: : 

: ' seepage, ; seepage toe Poor: 

' i Slope, i too sandy ia le 1 Seepage, 
eT enee i : ; i i } too sandy. 
“—<*° ° iSevere: {Severe: i savete. i I 

4 im ' : . 

{ aa filter, 1 seepage, 1 seepage iSevere: tPoor: 

i slope. 1 slope. { slope , ! ates i seepage, 

| | ee Ga | too sandy, 
4T®; 1 i H : i | slope. 
Ragnar---------- | : i 

iSevere: iSevere: iSevere: is . H 

i poor filter tos iwevere- {Poor: 

ees ’ | seepage, | seepage 1 see : . 

' pe. ' slope. | slope , ! 7 page, i seepage, 

' i too sandy ee ae Saney 
Poul sbo-------= Jeeatienars ‘ ' t eer 

| cemented pan rete porveres i Severe: {Poors 

gat , 1 seepage, | seepage, ‘” cemented bees 

' 1 ie i cemented pan, i wetness H oe pares eae 

i slope. } slope. i slope . 1 Seevake, i small stones, 
| ene i ‘ . i wetness. | slope. 

Si ac a aa ! re: iSevere: : : i 
Schneider { slope. stone, akan iSevere: ‘Poor: 

\ . e or | 1 

i slope. ae cad | Small Sones: 
NG ~e nen n ne nnn nn ‘Severe: - i ; slope. 
Semiahmoo i ae Ive eles iSevere: i : { 

! Salus i excess humus, i ponding ae iPoor: 

i g s slowly. i ponding. } excess humus ' a ro i ponding, 
see! severe: I. | - I | excess humus. 
Shalear i be IweVeres iSevere: ‘gey ; H 

Spitathg, SESE noms, Pebatlie, otalae. 

owly. i ponding. | too clayey, ' ee ‘ too clayey, 

H : { exeess humus. ‘ \ hard to pack, 
ot teeeareis eaesSSa== | Severe: ig ! d H POnEENG : 

: evere: i i 
Shelton eonentéd ban, pees Cee 1eevere: |Poor: 
’ ” ' 

wetness, t Seneneed ‘onus g 1 cemented pan, i area reclaim, 

i poor filter. i 1 -SEEPABEs { small stones. 
§ Josseeceses ‘ { ' i 

tatetatatatatated {Severe: |Severe: : 
Shelton + cemented pan tg a iSevere: iSevere: {Poort 

! : , | seepage, \ seepage. 1” Sementked yEOOr's 

| wetness, 1 cemented pan, | : nted pan, ; area reclaim, 

| poor filter. | slope. ! NEBEE DABS + small stones. 
BS 0 Gilvesseeee ts 

o----- Severe: ‘Severe: { ! { 
alcatel i cemented pan, seeuade oe. ppevere: |Poor: 
: epage H : 
p Ber eae i cemented pan, | slope. , [ Denembes Bere ates Pree 
‘ poor filter. 1 slope. 1 ! i" { small stones, 
i ‘ 
See eE een One ake io | ama penaees 
! : evere: : 
Shelton i cemented pan, ' seanee ace iSevere: ‘Poor 

i , 1 . . 

| wetness, P eenatice’: Gatis g cemented pan, i area reclaim, 

| poor filter. ' 1 seepage. i small stones. 
Shee ees i 

ateteetetad |Severe: iSevere: ' ! i 
Sh ! e: Severe: H : ' 
elton | cemented pan, ' seepage, ; sespae [Sever es iPoor: 
| wetness, Peemer eed sty ‘ | cemented pan, | area reclaim, 
i poor filter. | slope. H orc ace. i small stones, 
i 
1 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


iy 

i I 1 t 
Soil name and H Septic tank Sewage lagoon j Trench H Area H Daily cover 
map symbol H absorption areas { sanitary H sanitary { for landfill 

{ fields i landfill t landfill i 


1 
i 
: 
{ 
i 
G 
¥ 
t 1 f ' 
i t i 7 
t 1 iT t 
57 --------~--------- iSevere: (Severe: iSevere: iSevere: tPoor: 

Shelton i cemented pan, i seepage, { seepage, { cemented pan, {| area reclaim, 
i wetness, i cemented pan, i slope, | seepage, i small stones, 
| poor filter. | slope. H i slope. i slope. 

i i H H i 
58*: i t H I H 
Shelton~--~--------- iSevere: iSevere: iSevere: iSevere: iPoor: 
{ cemented pan, i seepage, i; seepage, { cemented pan, i area reclaim, 
1 wetness, | cemented pan. H ; seepage. i Small stones. 
t poor filter. H i i i 
i i i i i 
McKenna--~-------- -{Severe: iSevere: iSevere: iSevere: iPoor: 
{ ponding, | ponding. i ponding. t ponding. i small stones, 
| percs slowly. i i { it ponding. 
J 1 i i i 
1 y i I ! 
5 Qe ere enn nne woeceen- iSevere: iSevere: iSevere: iSevere: tPoor: 

Sinclair t cemented pan, | seepage, i seepage, | cemented pan, i area reclaim, 
{| wetness. i cemented pan. i wetness. | seepage. } Small stones. 
+ 1 i ‘ 1 
1 i 1 ! i! 

6 Ow ween nee eee eee iSevere: iSevere: iSevere: isevere: {Poors 

Sinclair | cemented pan, i seepage, i seepage, {| cemented pan, ; area reclain, 
} wetness. i cemented pan, i wetness, } seepage. i small stones. 
i | slope. H i i 
i } H I i 

6 1-----------~------ Severe: iSevere: iSevere: iSevere: iPoor: 

Sinclair {| cemented pan, | seepage, | seepage, } cemented pan, i area reclain, 
} wetness, i cemented pan, i} wetness, i seepage, i small stones, 
H slope. i slope. i slope. i Slope. i slope. 

i ' ' 
1 i) 1 t 1 
6 2a ew wenn weeenn- iSevere: iSevere: Severe: iSevere: Poor: 

Tacoma | floods, { floods, it floods, | floods, | wetness, 

i wetness, i wetness. { wetness. { wetness. { thin layer. 
i peres slowly. { i H 
63*: 

Urban land. i i i H H 

Alderwood-----~-~---- {Severe: iSevere: iSevere: isevere: {Poor: 
| cemented pan, i seepage, | seepage. i cemented pan, } area reclaim, 
} wetness, { cemented pan. H } seepage. } small stones. 
t i t i 7 
i 1 J I 1 


® See description of the map unit for composition and behavior characteristics of the map unit. 
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{Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," "poor," "probable," and “improbable," 


not rated] 
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See text for definitions of 
Absence of an entry indicates that the soil was 


Soil name and Roadfill 


map symbol 


y Onn nw ee eon nee iFair: 
Alderwood i wetness, 
t 
t 
wer ort errno renn iFair: 
Alderwood i wetness, 
1 slope. 
1 
“i 
Beaches. H 
4 
i 
ere eee ern re ee ene 1 Good=------------- 
Belfast { 
1 
1 
Sa eeleieleeleteaetaeet eet iPoor: 
Bellingham i low strength, 
i wetness, 
| shrink-swell. 
i 
i} 
ee |Good-n2--- ne ween 
Catheart j 
i 
i 
mo errr rrr ree enn ree {Good~~------------- 
Catheart i 
i 
Q were n wenn nr er seee nena iFair: 
Catheart | slope. 
i 
! 
10* } 
Dystric Xerorthents. | 
i 
I 
11, 12---~------------- iGood--------~----- 
Grove H 
i 
i 
| 3-------------------- iFair: 
Grove i slope. 
i 
' 
14, 15---------------- iFair: 
Harstine | wetness. 
i 
1 
16-------------------- iFair: 
Harstine | wetness 
t Slope. 
i 
t 
17 ------------4---- noe tPoor: 
Harstine i slope. 
i 
18, 19---------------- |Good-------------- 
Indianola i 
i 
1 
20-------------------- iFair: 
Indianola slope. 


See footnote at end of table. 


Improbab 
excess 


Improbab 
excess 


Improbab 
excess 


Improbab 
excess 


Improbab 
excess 


Improbab 
excess 
Improbab 


excess 


Probable 


Probable 


Improbab 
excess 


Improbab 
excess 


Improbab 
excess 


Probable 


Probable 


Sand 


le: 
fines. 


le: 
fines. 


le: 
fines. 


le: 
fines. 


le: 
fines. 


le: 
fines. 


le: 
fines. 


we -—- 


le: 
fines. 


le: 
fines, 


le: 
fines. 


Tala ata 


' 
' 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Probable----------~-- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


iImprobable: 


too sandy. 


Topsoil 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Fair: 
small stones. 


Poor: 
thin layer, 
wetness. 


Fair: 
small stones. 


Fair: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
small stones, 
area reclaim, 


Poor: 
small stones, 
area reclaim, 
slope. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
thin layer. 


Poor: 
thin layer, 
slope. 
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Soil name and 
map symbol 


21%; 


Indianola~--------- 


BO. aeseceeseee cose 


D5) Bote soe 


Kilchis 


27%: 


Kilchis------ eneeee 


$i A5-neeocccaseccs 


See footnote at 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


low strength, 
slope. 


--\Fair: 


--{Poor: 


i low strength, 
{ slope. 
i 
i) 
t 


end of table, 


Roadfill 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


t 

t 

1 

‘ 

1 

t 

' 

‘ 

if 

i 

i) 

t 

‘ 

f 

ig 

' 

1 

7 

' 

‘ 

I 

H 

' 

i 

i 

' 

t 

' 

1 

i 

I 

t 

1 

' 

1 

5 

it 

t 

1 

‘ 

t 

' 

t 

i 

i; Improbable: 

| excess fines. 
{ 

iy 

i 

j Improbable: 

ij excess fines. 
: 

i) 

{Improbable: 

| excess fines. 
i 

iImprobable: 

| excess fines. 
4 

I 

i Improbable: 

i 
i 
1] 
i 
iy 
’ 
' 
t 
' 
1 
' 
t 
i 
1 
t 
i 
' 
! 
i 
ji 
' 
4 
t 


excess fines. 


probable: 
xeess fines. 


ind 
on 


probable: 
xcess fines. 


a 
os 


probable: 
xeess fines. 


et 
op 


Gravel 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 
Improbable: 
excess fines. 
Improbable: 
excess fines, 
Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil survey 


Topsoil 


oor: 
thin layer, 
8 


mall stones, 


bi 3 
ad 
° 
™ 


Poor: 
area reclaim, 
small stones. 


° 
area reclaim, 
small stones. 


ors 
mall stones, 


uv 
ao 


Fair: 


Slope. 


oor: 
small stones, 
area reclaim, 
wetness. 


Poor: 
excess humus, 
wetness. 


oor: 
small stones, 
area reclaim, 


{Poor: 
small stones, 
area reclaim, 
Slope. 


t 

i 

t 

i 

i 

: 

' 
{Poor: 
i wetness. 
i 

7 

t 

A 

' 

i 

1 


Kitsap County Area, Washington 


Soil name and 


map symbol 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Sand 


39, 40----------- 


Poulsbo 


1 


Poulsbo 


43%: 


PoulSb0---------= 


Ragnar------- — 


4T#: 


Ragn are ennn emer 


Poulsb0-------- ~ 


1 ene 


Schneider 


iigcetooe sepdevese 


Semiahmoo 


B54 boss -ksee eves 


Shelton 


Fair: 
wetness, 


Fair: 
wetness. 


Fair: 
wetness. 


Poor: 


Poor: 
slope, 


Poor: 
wetness. 


Poor: 
wetness. 


iFair: 

| wetness, 
i 

' 

' 


Fair: 

| wetness, 
{ slope. 
: 
' 


tPoor: 

i slope. 
i 

7 

1 


See footnote at end of table. 


thin layer. 


Improbable: 
excess fines. 


t 

f 

1 

i 

i 

t 
iImprobable: 
i excess fines, 
uy 

1 

1 

t 

1 


i Improbable: 
1 excess fines. 


{Probable-------~-- 


Improbable: 
excess fines. 


jProbable----+------ 


iProbable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- 


Probable--+------- 


Probable---------- int ot 


t 

a 

‘ 

' 

} excess fines. 
i 

i 

i 

tImprobable: 

; excess fines. 
1 

\ 

iImprobable: 
too sandy. 


' 
1 
i 
t 
i 
| Improbable: 

| excess fines. 
i 

iimprobable: 
too sandy. 


| Improbable: 
{ too sandy. 
H 

iImprobable: 
too sandy. 


iImprobable: 
too sandy. 


iImprobable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


j 
i 
i 
i 
t 
i 
1 
i 
t 
I 
t 
t 
I 
ig 
t 
i 
! 
' 
' 
j 
H 
V 
i 
1 
i 
1 
i 
j 
he 
' 
i 
i 
i 
i 
i! 
\ 
i] 
' 
if 
\ 
i 
i 
i 
1 
{ 
1 
} - 
j} excess fines. 
t 

i 

1 

1 


‘co a a aa - 
Gravel i Topsoil 
i 
aes —— Sous 
Improbable: Poor: 
excess fines. small stones. 
Improbable: Poors: 
small stones, 
slope. 


small stones, 
thin layer. 


oor: 
small stones. 
air: 

small stones, 
thin layer, 
slope. 


small stones, 
thin layer. 


air: 

small stones, 
thin layer, 
8 


slope. 


small stones, 
area reclaim, 
s 


Poor: 
excess humus, 
wetness. 


Poor: 
excess humus, 
wetness. 


oor: 
small stones, 
s 


111 


412 Soil survey 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


CN ee ee Ee Pet ae Re a ee Te eae ae 


Soil name and Roadfill Sand 
map symbol 


T 
I 

Gravel } Topsoil 
‘ 


t 
i 
t 
i 
7 
t t ! 1 
H { H i 
55, 56----------- iFair: i Improbable: i{Improbable: iPoor: 
Shelton i wetness. {| excess fines. i excess fines. {| small stones. 
i i i t 
1 1 ! bi 
5 [necro cnr ew ern iFair: tImprobable: {Improbable: iPoor: 
Shelton i wetness, i excess fines. ; excess fines. i small stones, 
t slope. i H i slope. 
¥ i i 
if 1 1 1 
58%: H H 1 ' 
Shelton--------- iFair: iImprobable: | Improbable: iPoor: 
i wetness. i excess fines. {| excess fines, i small stones. 
‘ 17 1 t 
' ! I 1 
McKenna---<------ {Poors {Improbable: iImprobable: iPoor: 
i wetness. i excess fines. | excess fines. } small stones, 
H H | | area reclaim, 
i i { t wetness, 
H H H H 
59, 60----------- iFair: ij Improbable: | Improbable: iPoor: 
Sinclair i wetness. | excess fines. {| excess fines. { small stones. 
' i i ' 
1 ' 1 1 
6 1~-------------- iFair: iImprobable: ‘Improbable: }Poor: 
Sinclair i wetness, i excess fines, | excess fines, | small stones, 
i Slope, I i i slope, 
' . : * 
1 1 1 t 
6 2---------------- ----jPoor: tImprobable: iImprobable: {Poors 
Tacoma | wetness. | excess fines. i excess fines. i wetness. 
i 7 t 7 
1 ' 1 , 
ciety 
Urban land. H H i ' 
1 7 ‘ : 
1 ' 1 1 
Alderwood--~----- tFair: {Improbable: iImprobable: ;Poor: 
i wetness. i excess fines. i excess fines. { small stones. 
i 7 i t 
1 t it t 
* See description of the map composition and behavior characteristics of the map unit. 


Kitsap County Area, Washington 


TABLE 13.--WATER MANAGEMENT 


{Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," and "severe." 


Limitations for--~ 


1 I 
Soil name and | Pond YT Embankments, | Aquifrer-fed 7 H i erraces 
map symbol i reservoir i dikes, and ; excavated H Drainage | Irrigation H and 
{ areas H levees I ponds i t i diversions 
T a —" Re ae ee ee ee ere Be ee pe ee 
1 I t t 1 1 
t 1 i ‘ 4 t 
¥ i ) t 1 ' 
1-----------------~ iSeveres iSevere: iSevere:; iCemented pan-~-jWetness, iCemented pan. 
Alderwood i seepage. i Seepage. i no water H i droughty, i 
i H H H } cemented pan. 
| | | ! | Be 
2, 3-------------- |Severe: iSevere: iSevere iCemented pan, jWetness, iSlope, 
Alderwood i seepage, i seepage. i no water, { slope. i droughty, {| cemented pan. 
i slope. H ' H | cemented pan. | 
t i H i H i 
ye { ' H i i I 
Beaches. H H i H H i 
i i i i i t 
5D ww er een nnn = iModerate: iSevere: Severe: {Deep to water--|Floods--------- iErodes easily, 
Belfast i seepage. | piping. i cutbanks cave.| { H too sandy. 
a i i ' t 
1 ' ! 1 t i 
6 --------~-------- i Slight-----~--- iSevere: {Severe {Ponding, {Ponding, iPonding, 
Bellingham i ponding. slow refill. i peres slowly. i peres slowly. i percs slowly. 
i i) J ! ! i 
| i letatetatetattatatatatetetated iModerate: iSevere: }Severe: {Deep to water--iSlope, iErodes easily. 
Catheart i seepage, i piping. } no water. ' i erodes easily.| 
i Slope. H 1 i i i 
1 ' i i 1 1 
\ 1 ! I ! i) 
8, 9-------------- iSevere: iSevere: iSevere: {Deep to water--ijSlope, Slope, 
Catheart i slope. i piping. i no water. H | erodes easily. erodes easily. 
1 ' 7 i : I 
i i ! t i I 
10* i i t i I i 
Dystric i i i i i ' 
Xerorthents. i { { H I H 
I i i i i i 
| 1---------------- iSevere: iSevere: iSevere: iDeep to water--|Droughty------- iToo sandy. 
Grove i seepage. i seepage. i no water. 1 H H 
1 i i 7 ' ’ 
1 1 t i I ! 
12, 13------~------ iSevere: {Severe: iSevere: iDeep to water--jDroughty, iSlope, 
Grove i seepage, | seepage. i no water. H i Slope. i too sandy. 
i slope. H H i H H 
i H H H i i 
1 4~--------------- iModerate: iModerate: i Severe: {Cemented pan---jWetness, }Cemented pan, 
Harstine i seepage, i thin Layer, | no water. H | droughty, i wetness, 
;} cemented pan. | seepage { H | cemented pan. j 
i i wetness. H H H | 
i i t H ! | 
15, 16, 1] ------0- iSevere: iModerate: Severe: iCemented pan, jWetness, iSlope, 
Harstine i slope, { thin layer, + no water. i slope. | droughty, } cemented pan, 
i seepage, Hy H { cemented pan. | wetness. 
tness. i H | 
ie 
18 -------------- ~-iSevere: iSevere: {Severe: iDeep to water--{Droughty, iErodes easily, 
Indianola i seepage. H seepage, i no water. i i fast intake, ' too sandy. 
i i piping. H i | Slope. ' 
i i + ‘ ' i 
i 1 1 1 1 I 
19, 20------------ iSevere: Severe: {Severe; iDeep to water--jDroughty, iSlope, 
Indianola i seepage, 1 seepage, } no water. t | fast intake, i erodes easily, 
i slope. | piping. H H H e. sandy. 
slop piping slop too sandy 
21%: { I H t H ' 
Indianola-------- Severe: Severe: iSevere: iDeep to water--{Droughty, iSlope, 
{| seepage, i seepage, i no water, i | fast intake, | erodes easily, 
i slope. H piping. H i i slope. i too sandy. 
! t i 1 t i 
Kitsap----------- iSevere: ;Severe: {Severe: iPercs slowly, {|Wetness, tSlope, 
t slope. 1 piping, i no water. | Slope, { percs slowly, | erodes easily, 
H { hard to pack. | i i slope. i wetness. 
i H H i i H 
See footnote at end of table. 


Features affecting-~ 
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See text for definitions of 
Absence of an entry indicates that the soil was not evaluated] 
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TABLE 13.--WATER MANAGEMENT--Continued 


T Limitations for-- os H Features affecting-- 
Soil name and | Pond Y Embankments, Y Aquifer-fed | t i Terraces 
map symbol H reservoir | dikes, and } excavated I Drainage | Irrigation Hl and 
H areas H levees H ponds H i i diversions 
i H H “Go > Hl i 
i i I i ! i 
22------~--------- iModer ate: iSevere: iSevere: {Cemented pan---jWetness, Cemented pan, 
Kapowsin i seepage, i thin layer. { no water. H | cemented pan. | erodes easily. 
i cemented | H H i Hl 
oe 
23----------------~ iModerate: iSevere: iSevere: iCemented pan, jWetness, iCemented pan, 
Kapowsin i seepage, i thin layer. i no water. i slope. i} cemented pan, | erodes easily. 
i cemented pan, | H H i Slope. 1 
slo e. r t 5 i i 
a, 
2 Ye nn --- - - == ee == iModerate: iSevere: isevere: }Cemented pan---;Wetness iCemented pan, 
> 
Kapowsin Variant | cemented pan. {| thin layer. {| no water. i | cemented pan. | wetness. 
i t t , i 4 
1 1 v 1 i 1 
25, 26----------~-- iSevere: iSevere: isevere: iDeep to water--|Large stones, j;Large stones, 
Kilchis i depth to rock.} seepage, i no water. { i droughty, {| depth to rock. 
H i large stones. | H i depth to rock.|{ 
i ‘ i i i ' 
i i 1 ! t 1 
27*: H ! H i i H 
Kilchis---------- iSevere: isevere: joevere: {Deep to water--|Large stones, iLarge stones, 
| depth to rock.{| seepage, i no water. H { droughty, i depth to rock. 
H i large stones, } H {| depth to rock.} 
1 t 7 ’ 7 1 
i) ' ! 1 1 1 
Shelton---------- iSevere: iSevere: ;severe: {Cemented pan, {Wetness, iSlope, 
| seepage, } seepage. i no water. 1 Slope. t droughty, } cemented pan, 
| slope. i i H } cemented pan. | wetness. 
7 t ' 
i) (3 1 t i i 
28-----~----------- iModerate: iSevere: {Severe: {Percs slowly, iWetness, iErodes easily, 
Kitsap i seepage, | piping, i no water. t slope. i peres slowly, | wetness. 
+ slope. { hard to pack. } H | slope. : 
t ' ' 1 i i 
1 1 t 1 f 1 
29, 30, 31-------- iSevere: iSevere: {Severe: {Percs slowly, jiWetness, iSlope, 
Kitsap i slope. } piping, i no water. i slope. i peres Slowly, | erodes easily, 
i + hard to pack. }{ H i Slope. t wetness. 
1 1 ’ i ‘ ' 
1 i i V 1 ' 
3 2-~-----~-------- }Moderate: iSevere: iSevere: }Ponding, }Ponding, iErodes easily, 
McKenna | slope. | ponding i no water. i peres slowly, | peres slowly, | ponding, 
i i H i slope. i slope. i peres slowly. 
t 1 1 1 1 1 
33---------------- {Moderate: {Severe: {Moderate: iPonding, | Ponding-------- iPonding. 
Mukilteo i seepage. i excess humus, {| slow refill. {| subsides. | H 
i i ponding. i i H i 
i V t 1 ! ' 
34---------------- iSevere: Severe: {Severe: iDeep to water--i{Droughty, iToo sandy. 
Neilton {| seepage. {| seepage. i no water. H t fast intake. 
i t i i ft i 
! a t 1 t I 
35, 36------------ iSevere: iSevere: iSevere: iDeep to water--jDroughty, iSlope, 
Neilton | seepage, | seepage. 1 no water. H | fast intake, | too sandy. 
{ slope. H H { { slope. | 
i i ' 17 ' ‘ 
! ! 1 t 1 t 
37 ---------------- iSevere: iSevere: iSevere: tPonding, i Ponding------~= iPonding, 
Norma i seepage. i piping, | cutbanks cave.} cutbanks cave.| i too sandy. 
i i ponding. H i H 
i 7 ‘ 7 : ‘ 
i t 1 t 1 t 
38% H H H i i i 
Pits. ' | ‘ i 1 \ 
i i i I i H 
39---------------- isevere: ;Severes iSevere; {Cemented pan---{Wetness, iCemented pan, 
Poulsbo i seepage. i seepage. i no water. t i droughty, i wetness, 
i i i { | cemented pan. } 
: H 3 H A t 
1 i 1 t tT T 
HO, 41------------ isevere: iSevere: iSevere: {Cemented pan, j{Wetness, iSlope, 
Poulsbo i seepage, | seepage. i no water. } slope. i} droughty, i cemented pan, 
| slope. H H H | cemented pan. | wetness. 
t i ‘ ' 1 § 
U ! i 1 I | 


See footnote at end of table. 


Soil survey 
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TABLE 13.--WATER MANAGEMENT--Continued 


i Cimitations for-- H Features affecting-- 
Soil name and j Pond T Embankments, | Aquifer-fed~ 7 H H Terraces 
map symbol Hl reservoir | dikes, and H excavated H Drainage i Irrigation H and 
i areas H levees t ponds I i | diversions 
T T T 7 T 
H H H H i \ 
! ! 1 t 1 1 
yee: i i i i ! i 
Poulsbo---------- iSevere: iSevere: }Severe: {Cemented pan---iWetness, {Cemented pan, 
i seepage. i seepage. i no water. i | droughty, i wetness. 
H } } i | cemented pan. } 
i + i t i i 
! t r 1 1 i 
Ragnar----------- iSevere: {Severe: j}Severe: {Deep to water--jFavorable-----~ iTOO sandy. 
f i ‘ h i i 
i seepage. i seepage, i} no water. i i 
i i 4 + 1 ' i I 
ae 
ft 1 1 1 i ! 
43: H i i i t i 
Poul sbo---------- iSevere: iSevere: iSevere: iCemented pan, {Wetness, iSlope, 
i seepage, i} seepage. + no water. i slope. { droughty, i cemented pan, 
i slope. i i ! } cemented pan. | wetness. 
i i i I i i 
! ! 1 ! i] ! 
Ragnar----------- Severe: iSevere: Severe: iDeep to water--}Slope---------- iSlope, 
i seepage, i seepage, | no water. : { {| too sandy. 
| slope. i piping. H { { i 
tee 
Yyo--------------~ jSevere iSevere: isevere: iDeep to water--j|Favorable------ iToo sandy. 
Ra i I i . i . I 
gnar i seepage. | seepage, i no water i i i 
t 1 piping. t I { 1 
{ I { I H H 
45, 46------------ iSevere: iSevere: i Severe: iDeep to water--jSlope---------- iSlope, 
Ragnar i seepage, | seepage, i no water. H { i too sandy. 
i slope. | piping. i H I i 
1 i - t i i 
1 iT i) 1 3 ' 
u7*: i f I { H i 
Ragnar~--------~--- {Severe: ‘Severe: iSevere: \Deep to water--{|Slope---------- iSlope, 
i seepage, {| seepage, i no water. H H i too sandy. 
| slope. | piping. { { { H 
i i i 1 ‘ i 
t t i 1 ! ! 
Poulsbo-----+----jSevere: iSevere: }Severe: {Cemented pan, iWetness, {Slope, 
i seepage, | seepage. } no water. i slope. i droughty, { cemented pan, 
| slope. Hl H H { cemented pan. | wetness. 
i + ’ r : 
i t I i i) 4 
4 8---------------- iSevere; |Severes iSevere: iDeep to water--iLarge stones, jSlope, 
Schneider | Slope. | seepage. 1; no water. H { droughty, ; large stones. 
i I i i i slope. I 
H H H H { { 
4g------------+---- iSlight--------- iSevere: iSevere: {Ponding, \Ponding-------- i;Ponding. 
Semiahmoo i } excess humus, | slow refill, {| subsides. | i 
i } ponding. { eutbanks cave.} I H 
' i i i i i 
t t + I V 1 
§ 0------ nn nnn neon | Slight--------- iSevere: isevere: ;Ponding, iPonding-------- iPonding. 
Shalcar H i piping, } slow refill. i subsides. H H 
f i excess humus, | i \ i 
i | ponding. H t i H 
{ i { i i i 
5 1---------------- iSevere: Severe: Severe: }Cemented pan---{Wetness, iCemented pan, 
Shelton | seepage. i seepage. } no water. i | droughty, | wetness. 
i i H H {| cemented pan, 
i i I I H i 
52, 53, 54-------- iSevere: iSevere: iSevere: iCemented pan, {|Wetness, iSlope, 
Shelton i seepage, { seepage. i no water. i slope. \ droughty, } cemented pan, 
i slope. H i H {| cemented pan. | wetness. 
i 1 7 ' ‘ i 
I 1 I 1 1 E 
55------- waww eon iseveres iSevere: Severe: iCemented pan---jWetness, iCemented pan, 
Shelton i seepage. i seepage. i no water. i i droughty, i wetness. 
i i i i } cemented pan. } 
i { i I i H 
56, Dennen nnn enn iSevere: iSevere: iSevere: iCemented pan, |Wetness, iSlope, 
Shelton i seepage, } seepage. | no water. i slope. | droughty, | cemented pan, 
{ slope. H i i | cemented pan. | wetness. 
i i i t i 4 
! 1 i 1 iT i 


See footnote at end of table. 
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DS a Se aa ane 
Limitations for-- 


Soil survey 


Features affecting-- 


Soil name and 


1 1 
i 
t 1 1 1 
map symbol i reservoir i dikes, and H excavated H Drainage 
1 areas 1 levees i ponds H 
1 ih I 1 
5 8#: H H i ‘ 
Shelton----~------ iSevere: iSevere: iSevere: {Cemented pan, 
t , t 1 
1 Seepage. i seepage. i no water. { slope. 
t 1 t i 
1 1 1 i} 
McKenn aw -------- = iModerate: iSevere: iSevere: {Ponding, 
{ slope. t ponding. i no water. i peres slowly, 
H i i i slope. 
oe 
5 9~----------- ;severe: {Severe: {Severe: iCemented pan, 
Sinclair { seepage. | seepage. | no water. { Slope. 
t 1 ‘ i 
60, 61------------ iSevere: Severe: {Severe: {Cemented pan, 
Sinelair i Seepage, i seepage. i no water. i slope. 
{ slope. t H 
i H i H 
6 Ba wee enn ~~ iSlight--------- iSevere: Severe: | Floods--------- 
Tacoma i | piping, { slow refill, i 
H i wetness. i cutbanks cave. 
i f ‘ t 
1 t 1 1 
63: 
Urban land. i i i i 
' i 7 b 
1 if t } 
Alderwood-------- isevere: iSevere: }Severe: iCemented pan, 
seepage. i seepage. i no water. i; slope. 
i 4 ; 
; ' 1 
I U t 


Pond | Embankments, Aquifer-fed H 


Irrigation 


Wetness, 
droughty, 


Ponding, 
peres slowly, 
slope. 


Wetness, 
droughty, 
cemented pan. 


Wetness, 
droughty, 
cemented pan. 


Wetness, 
erodes easily, 
floods. 


Wetness, 
droughty, 
cemented pan. 


aaa | 


i 
i 
i 
1 
t 
4 
Hy 
1 
i 
1 
1 
1 
i 
1 
+ 
f 
a 
1 
i 
1 
4 
1 
4 
1 
i 
i 
i 
4 
t 
o] 
' 
5 
t 
1 
t 
1 
i 
1 
t 
1 
i 
1 
4 
1 
t 
t 
i 
1 
‘ 
1 
i 
I 
i 
i 
i 
1 
1 
1 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Terraces 
and 
diversions 


Cemented pan, 
wetness. 


Erodes easily, 
ponding, 
peres slowly. 


Cemented pan, 


wetness. 


Slope, 
cemented pan, 
wetness. 


Erodes easily, 
wetness. 


Cemented pan. 
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ercentage passing 


Prag- 


t 


Absence of an entry indicates that data were not estimated] 
Teation 
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See footnote at end of table. 
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sieve number-- 
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i Unified 
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Cemented--------- 


i 
23 j 
0-7 


gravelly silty 
clay loam, loam. 


{Gravelly clay 
loam. 
20-60 | Cemented--------~-- 


7-20;Silty clay loam, 


FY 
1 
4 
! 


Kapowsin Variant 


iVery gravelly 


‘ 
1 


5-19}Very gravelly 


i 
: 


0-5 


very 


sandy loam. 
silt loan, 
gravelly loam, 
very cobbly 
loam. 
Unweathered 
bedrock. 


Kilchis 


very 


silt loam, 
gravelly loam, 
very cobbly 
loam. 


iVery gravelly 
sandy loam. 


5-19{Very gravelly 


Kilchis--------- 


27% 


ie) 
35-55 
35-55 


190-100/80-90 


95-100{90-100{90-100{85-100; 
i 
' 
t 
‘ 
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100 


100 


iGM 
i 
\ 
i 
i 
i 
j 
i 
j 
{ 
i 
i 
7 
i 
\ 
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very 


gravelly loam. 


Unweathered 
sandy loam. 
-25iVery gravelly 

sandy loam, 
25-60 | Cemented--------- 

clay loam. 
35-60;Stratified silt 

to silty clay 

loam. 


bedrock. 
iVery gravelly 


a 
1 
i 
t 
i 
3 
i 
1 
‘ 
1 
i 
1 
i 
i 
1 
i 
it 
i 
t 
5 
1 
i 
i 


-3 
0-13;}Silt loam--------j}ML 


13=35;Silt loam, silty |ML, MH 
See footnote at end of table. 
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* See deseription of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 
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Kitsap County Area, Washington 


Soil name 


Alderwood----------------- H 


Belfast----- 
Bellingham-- 
Catheart----- 


Harstine----- 
Indianola--- 
Kapows in------------------ 


Kapowsin Variant------ a~an—] 
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TABLE 17.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Loamy-skeletal, mixed, mesic Dystric Entic Durochrepts 
Coarse-loamy, mixed, nonacid, mesic Typic Udifluvents 
Fine, mixed, nonacid, mesic Mollic Haplaquepts 

Medial, mesic Andic Xerochrepts 

Sandy-skeletal, mixed, mesic Dystriec Xerorthents 
Coarse-loamy, mixed, mesic Dystric Entic Durochrepts 
Mixed, mesic Dystric Xeropsamments 

Coarse-loamy, mixed, mesic Dystric Entice Durochrepts 
Fine-loamy, mixed, mesic Dystric Entic Durochrepts 
Loamy-skeletal, mixed, mesic Lithic Haplumbrepts 
Fine-silty, mixed, mesic Aquic Xerochrepts 
Loamy~skeletal, mixed, nonacid, mesic Mollic Haplaquepts 
Dysic, mesic Typic Medihemists 

Sandy-skeletal, mixed, mesic Dystric Xerorthents 
Coarse-loamy, mixed, nonacid, mesic Mollic Haplaquepts 
Coarse-loamy, mixed, mesic Dystric Entic Durochrepts 
Sandy, mixed, mesic Dystric Xerochrepts 
Loamy-skeletal, mixed, mesic Typic Xerumbrepts 

Euic, mesic Typic Medisaprists 

Loamy, mixed, euic, mesic Terric Medisaprists 
Loamy-skeletal, mixed, mesic Dystric Entice Durochrepts 
Loamy-skeletal, mixed, mesic Dystric Entice Durochrepts 
Medial, acid, mesic Andaqueptic Fluvaquents 


*U.S, GOVERNMENT PRINTING OFFICE: 1980-317-249/15 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex (including gender identity and expression), marital status, 
familial status, parental status, religion, sexual orientation, political beliefs, genetic 
information, reprisal, or because all or part of an individual's income is derived from 
any public assistance program. (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for communication of program 
information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET 
Center at (202) 720-2600 (voice and TDD). 


To file a complaint of discrimination, write to: 


USDA 

Assistant Secretary for Civil Rights 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W., Stop 9410 
Washington, DC 20250-9410 


Or call toll-free at (866) 632-9992 (English) or (800) 877-8339 (TDD) or (866) 377- 
8642 (English Federal-relay) or (800) 845-6136 (Spanish Federal-relay). USDA is an 
equal opportunity provider and employer. 


Each area outlined on this map consists of | | | | | l | 
more than one kind of soil. The map is thus 

meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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and terraces 


Shelton: Nearly level to steep, moderately deep, moderately well drained soils; on WASHINGTON STATE DEPARTMENT 
glacial moraines and till plains OF NATURAL RESOURCES’ 


Kilchis: Moderately steep to very steep, shallow, well drained soils, on ridge crests WASHINGTON STATE UNIVERSITY 


and side slopes 
AGRICULTURAL RESEARCH CENTER 


GENERAL SOIL MAP 
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Alderwood-Harstine: Nearly level to steep, moderately deep, moderately well 
drained soils; on uplands 
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This map was compiled on 1974 State of Washington KITSAP COUNTY AREA. WASHINGTON 
Department of Natural Resources orthophotography, by ‘ 

the U.S. Department of Agriculture, Soil Conservation pg a ee yrrae 

Service, and cooperating agencies. 5,000-foot grid ticks 

based on state coordinate system. Land division corners, if 

shown, are approximately positioned. 


U.S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


NAME 


Alderwood very gravelly sandy loam, 0 to 6 percent slopes 
Alderwood very gravelly sandy loam, 6 to 15 percent slopes 
Alderwood very gravelly sandy loam, 15 to 30 percent slopes 


Beaches 
Belfast loam 
Bellingham silty clay loam 


Cathcart silt loam, 2 to 8 percent slopes 
Cathcart silt loam, 8 to 15 percent slopes 
Cathcart silt loam, 15 to 30 percent slopes 


Dystric Xerorthents, 45 to 70 percent slopes* 


Grove very gravelly sandy loam, 0 to 3 percent slopes 
Grove very gravelly sandy loam, 3 to 15 percent slopes 
Grove very gravelly sandy loam, 15 to 30 percent slopes 


Harstine gravelly sandy loam, 0 to 6 percent slopes 
Harstine gravelly sandy loam, 6 to 15 percent slopes 
Harstine gravelly sandy loam, 15 to 30 percent slopes 
Harstine gravelly sandy loam, 30 to 45 percent slopes 


Indianola joamy sand, 0 to 6 percent slopes 
indianola loamy sand, 6 to 15 percent siopes 
Indianola loamy sand, 15 to 30 percent slopes 
Indianola-Kitsap complex, 45 to 70 percent slopes 


Kapowsin gravelly loam, 0 to 6 percent slopes 

Kapowsin gravelly loam, 6 to 15 percent slopes 

Kapowsin variant gravelly clay loam, 0 to 5 percent slopes 
Kilchis very gravelly sandy loam, 15 to 30 percent slopes 
Kilchis very gravelly sandy loam, 30 to 70 percent slopes 
Kilchis-Sheiton complex, 30 to 50 percent slopes 

Kitsap silt loam, 2 to 8 percent slopes 

Kitsap silt loam, 8 to 15 percent slopes 

Kitsap silt loam, 15 to 30 percent slopes 

Kitsap silt loam, 30 to 45 percent slopes 


McKenna gravelly loam 
Mukilteo peat 


Neilton gravelly loamy sand, 0 to 3 percent slopes 
Neilton gravelly loamy sand, 3 to 15 percent slopes 
Neilton gravelly loamy sand, 15 to 30 percent slopes 
Norma fine sandy loam 


Pits 

Poulsbo gravelly sandy loam, 0 to 6 percent slopes 
Poulsbo gravelly sandy loam, 6 to 15 percent slopes 
Poulsbo gravelly sandy foam, 15 to 30 percent slopes 
Poulsbo-Ragnar complex, 0 to 6 percent slopes 
Poulsbo-Ragnar complex, 6 to 15 percent slopes 


Ragnar fine sandy loam, 0 to 6 percent slopes 
Ragnar fine sandy loam, 6 to 15 percent slopes 
Ragnar fine sandy loam, 15 to 30 percent slopes 
Ragnar-Pouisbo complex, 15 to 30 percent slopes 


Schneider very gravelly loam, 45 to 70 percent slopes 
Semiahmoo muck 

Shalcar muck 

Shelton very gravelly sandy loam, O to 6 percent slopes 
Shelton very gravelly sandy loam, 6 to 15 percent slopes 
Shelton very gravelly sandy loam, 15 to 30 percent slopes 
Shelton very gravelly sandy joam, 30 to 45 percent slopes 
Shelton extremely gravelly sandy loam, 0 to 6 percent slopes 
Shelton extremely graveily sandy loam, 6 to 15 percent slopes 
Shelton extremely gravelly sandy loam, 15 to 30 percent slopes 
Shelton-McKenna complex, 0 to 10 percent slopes 

Sinclair very gravelly sandy loam, 2 to 8 percent slopes 
Sinclair very gravelly sandy loam, & to 15 percent slopes 
Sinclair very gravelly sandy ioam, 15 to 30 percent slopes 


Tacoma silt loam 


Urban land-Alderwood complex, 0 to 8 percent slopes 


*Broadly defined map units 


KITSAP COUNTY AREA, WASHINGTON 


CULTURAL FEAT 


BOUNDARIES 

National, state or province 

County or parish 

Minor civil division 

Reservation (national forest or park. 
State forest or park, 
and large airport) 

Land grant 

Limit of soil survey (label) 

Field sheet matchime & neatline 


AD HOC BOUNDARY (label) 


Small arrport. airfield, park, oiffield, 
cemetery, or flood pool 


STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
If scale permits) 
Other roads 


Trawl 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 


County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
{normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With raitroad 
DAMS 


Large (to scale) 


Medium or small 


WASHINGTON STATE DEPARTMENT OF NATURAL RESOURCES 
WASHINGTON STATE UNIVERSITY AGRICULTURAL RESEARCH CENTER 


CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 
URES 


PITS 
Gravel pit 
Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 


. Farmstead, house 


(omit in urban areas) 
Church 


School 
Indian mound (label) 


Located object (label) 
Tank (label) 


Wells. oi! or gas 


Windmill 


Kitchen midden 


WATER FEATURES 


a eS. DRAINAGE 


Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (labei) 

Drainage and/or irrigation 

LAKES. PONDS AND RESERVOIRS 

Perennial 
Intermittent 


JUCUUTEECHDODDODDEL MISCELLANEOUS WATER FEATURES 


VULPES EEG US PO 
OTT 
CCPECOUCECUVEOROOUL 
COUUEOUONU VOT onoe 


Marsh or swamp 
Spring 

Well, artesian 
Weil, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


PRE 
SOIL DELINEATIONS AND SYMBOLS 


ESCARPMENTS 


Bedrock voerveveuvervreververs 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


uovevuesesenrsoveneoeensonver 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo. slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Shide or shp (tips point upslope) 
Stony spot. very stony spot 


Borrow pit 


Glacial til 
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